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CHIRONOMIDAE(DIPTERA) OFTHECOLORADORIVER,
GRANDCANYON,ARIZONA, USA,
I: SYSTEMATICSANDECOLOGY

James E. Sublette', Lawrence E. Stexens-, and Jo.sepli 1^ Sliannon^

AnsruAt r. —W'r clcstrihe the cliiionoiiiid midge Fauna of the Colorado Ri\er between Glen Canyon Damand Lake

Mead, .Arizona. This di-pauperate faiuia, eonsisting of 38 species, is dominated by euryeeious Ncarctic or Holarctic ortho-

cladine t;L\a. In addition, a small .Neotropical f'aunal component is represented by Poliipcdilum ohelos Sublette & Sasa

and Rhcotantitarsiis luDnatu.s Sublette & Sasa.

The following new s\non\ms are given: Protentlu's riparuis Malloch 19L5 with Tanyjiii.s InUu.s Loew 1866 [
—Procladius

(Psilotamjpm) hclliis (Loew)]: Cricotopua ohvetu.s Boesel 198.3 with Cricotopii.s (Cricotopu.s} aninihitor ((ioetghebner) 1927:

Cricotoptis cdtini.s Sublette & Sublette 1971 with Orthocladiiis infuscatus .Malloch 191.5 [-Cricotopiis (Cricotopiis) ('/i/i/.s-

catiis (Malloch)]: CV/ro/o/x/.s sithfusciis Sublette & Sublette 1971 with OrtJwcldditi.s infti.scafiis .Malloch 191.5 [= Cricoto-

piis iCricolojjii.s) infuscatus (Malloch)]. The following new species are described: Cricotopiis (Cricotopiis) blinni Sublette.

Cricotopiis iCricotopiis) hcrnnaimi Sublette, Mctriocnemus steveiisi Sublette, and Cladotamjtursus marki Sublette. We
discuss the distribution and ecolog\' of each cliironomid species collected in this large, regulated, aridlands ri\er.

Kcij words: Chironoinidac, Colorado River, distribution, cunjccious species. Glen Canijon Dam, Grand Canyon,

midges, new species, synonymies.

Altliouuli chironomid midges are often

luiniericalK dominant aquatic macroinverte-

brates in large ri\er ecosystem.s, relatively few

ta.\onomie .studies have been conducted in the

American West. The known distributions of

chiionomids in western North America are

principally based on individual species records

in various works and on comprehensive stud-

ies l)v Sublette (1960, 1964) and Sublette and

Sublette (1979). Sublette and Sublette (1979)

report on material from headwater reaches of

the Colorado River in the upper San Juan and

Gila drainages of New Mexico. Cowle\- (1995)

examines the chironomid fauna of the upper

Rio Grande, and Ruse et al. (unpublished data)

identif\' several chironomid species in the head-

waters of the Arkansas Ri\er in Colorado; both

studies report species that also occur in the

Colorado River Wolz and Shiozawa (1995) iden-

tify chironomid genera of the upper Green

Ri\er in low-xelocity habitats at the Ouray

National Wildlife Refuge, Utah, and relate flow

'3.5.50 .\. Winslow Dr.. Tucson, .\Z 85750.

^Grdiid Canyon Monitoring and Research Center. Bo,\ 22459, FlagstaH, AZ 86002-2459.

-'Department of Biologica] Sciences, Box .5460, Northern Arizona Universitj'. Flagstaff, AZ 860n.
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velocity to assemblage structure. Spindler

(1996) reports on chirononiid distribution in

10 tributaries in Grand Gan>on. Also, Pearson

(1967) and Rader and Ward (1988) describe

the invertebrate fauna of the Green River near

Flaming Gorge Damand in the upper Colorado

River, respectively.

Chirononiid midges are abundant in the

Colorado River in Grand Canyon (Leibfried

and Blinn 1986, Blinn et al. 1992, Stevens et al.

1997). This is the largest river in the American

Southwest, flowing 2250 km from the Rocky

Mountains to the Sea of Cortez, and it is heav-

ily regulated by numerous diversions and im-

poundments (Hirsch et al. 1990). However, no

study of chironomid taxonomy has been con-

ducted in Grand Canyon.

In this paper we describe and review the

taxonomy and ecology of chironomid species

in the Colorado River between Glen Canyon

Dam and Lake Mead, including the entire

Grand Canyon section of the river. Because

our collections are primarily from the main-

stream corridor, additional collecting in tribu-

tary streams, springs, and seeps will greatly

increase the number of species recognized in

Grand Canyon (cf Spindler 1996).

Methods and Materials

Study Area

The Colorado River flows 475 km from the

base of Glen Canyon Dam (975 m elevation)

to Lake Mead (350 melevation) through Sono-

ran and Mojave Desert terrain, thiough lower

Glen Canyon and all of Grand Canyon (Turner

and Karpiscak 1980; Fig. 1). By convention,

locations along the Colorado River are desig-

nated in river miles from Lees Ferry. The river

passes through 13 bedrock-defined geomor-

phic reaches, and the Paria (km 1) and Little

Colorado (km 98) rivers create 3 tiubidity seg-

ments (Schmidt and Graf 1990, Stevens et al.

1997).

Field Methods

Adult and pharatc a(juatic Chironomidae

were colk'cted throughout the year in 1976-77

and 1990-91 by sweep-netting riparian vege-

tation (mostly Salix exif^ua Nutt., Tainahx raino-

sissiina Loureiro, and Baccharis spp.), while

and UV Iight-tra|)|)iiig, dip-netting, and lar\al

rearing from !)enlhic sjiof and (juantitatiN'e sam-

ples (Stevens et al. 1997).

Taxononn

Taxonomic determinations and descriptions

were made by J.E. Sublette. Specimens from

Grand Canyon which are new to science, and

which also occur in other river systems, have

been included in the type series of the new
species described here. Some adult specimens

that had been collected b\' sweep-netting may
be associated with tributaries or springs; how-

ever, many individual larvae collected from

the river were reared to emergence for identi-

fication.

Most of the moiphological teniiinolog)' used

here follows Saether (1980); however, in the

Orthocladiinae the genitalia appendages were

named by position rather than homolog)- in-

ferred by Sa^ther (1980). Weterm the superior

volsella the basimedian gonocoxite lobe, and

the inferior volsella is here referred to as the

basidorsal and l)asiventral gonocoxite lobes. We
followed Saether's terminology for Chironomi-

nae genitalia. The terms bacatifnnn papillae

and nasijorm tubercles for structures on the

pupal wing sheath are emplo>'ed for perlen and

nasen, respectively (Sublette and Sasa 1994).

The basal palpomere of adult chironomids is

weakly chitinized and frequently partialK' col-

lapsed; consequently, only measurements for

the apical 4 palpomeres are given. The term

temporal setae here includes both the postor-

bital and outer vertical setae. If the hontal setae

are continuous with temporals, they are also

included. The length ratio of the gonocoxite to

the gonostylus is given as Gc/Gs; gonocoxite

length is measured along the xentral midline

of the gonocoxite. In the pupa the anal lobe

ratio (ALR; Soponis 1977) is the length of the

longest anal maeroseta dixided b\' the anal

lobe length. Ventral head length of the lar\a is

measured from the medial apex of the men-

tum to the outer edge of the occipital ring.

In descriptions of new species, morphome-

tric and meristic features of the holotxpe male

are listed first, with the laugi' of xarialion lor

paratypes and the number upon which tlu' sta-

tistic is based proxided pareuthetiealK unless

the holot\pi' was unicjue. In other species de-

scriptions the range is gi\'en with the uuiuIxm-

of speeiuieus upon which the statistic is based,

listed in parentheses innnediateK' following.

The original citation is given in each species

description, along with ri'fi'riMices to subse-

(|uent studies of that sjii-cies. II a sjieeies has
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Fig. 1. Map of the stucK area bftwceii Lake Powell and Lake Mead, Arizona, showing 13 geomorphic reaches

(Schmidt and Ciraf 1990) and 3 turhidit\ segments (Ste\ens et al. 1997): CW= clearwater segment, VT = variably turbid

segment, and UT = iisuallx turbid segment. .\lso sliown is upper Lake Mead (ULM), a usualK turbid, lacustrine segment.

been reviewed or revised, literature listed in

that stud) is not included.

Deposition of type material is indicated by

tlie following abbreviations: California Acad-

emy of Science, CAS; United States National

Mviseimi of Natural Histon, LSNM; Academ\
of Natural Sciences of Philadelphia, ANSP;
Illinois Natural Histon Survey, INHS; Ameri-

can Entomological Institute, AEI; University

of California-Ri\erside, UCR; University of

Colorado, U of C; University of Minnesota,

UMN; Brigham Young University, BYU; James
E. Sublette collection, JES; Scott J. Herrmann
collection, SJH. Non-type material collected

in (irand C>an\on, unless otherwise indicated,

is retained at Northern Arizona University.

Ecology

Were\'iew existing informatioti on the ecol-

ogy of North American Chironomidae and pro-

vide some additional data from our collections.

In those cases where a species has a Holarctic

distribution, selected reference to the European
literature is made. Two regional biotic indices

have been developed in North America, based

on water qualit>' and chironomid distribution.

The North Carolina biotic inde.x (NCBI; Lenat

1993) references HilsenhofiF's Wisconsin biotic

index (Hilsenhoff 1977, 1982, 1987, 1988);

therefore, only the NCBI is cited here. The
NCBI, based on larvae from macrobenthic

samples, lists only species groups because the

taxonomy of non-adult chironomids is less de-

finiti\ e. The NCBI is based on a range of 0-10,

with being the most intolerant to pollution

and 10 the most tolerant. As Lenat (1993) indi-

cates, comparisons between diflPerent geograph-

ic regions ma> be uncertain; nevertheless, be-

cause citation of ecological tolerances from

other regions may have value for broad-ranging

species, it is provided here.

Taxonomic Descriptions

Subfamily Tanypodinae

Procladius {Psilotanypiis) hellus (Loew)

Tanypus bellus Loew 1866:4; type locality, D.C.

Protenthes riparius Malloch 1915:389; type locality,

Thompson's Lake, Havana, IL. New synnmjm.

Procladius riparius (Malloch); Roback 1971:167, holo-

t\ pe male.

Procladius hellus (Loew); Kowalyk 1985:88, lar^'aI mor-

phology.

Procladius (Psilotanijpus) hellus (Loew); Roback 1971:

162, revision, synon\my, adults; 1980:.31, lar\a and pupa;

Sublette and Sublette 1979:61, in list; Parkin and Stahl

1981:122 and Stahl 1986:70, ecology; Hudson et al. 1990:5,



100 Great Basin Natur\list [Volume 58

in list; Oliver et al. 1990:15, in catalog; Epler 1995;3.54,

lana.

DiACXOSlS. —Adults: Keyed from other

members of the Nearctie fauna by Hoback

(1971); larva and pupa keyed by Roback (1980).

Adults range from almost black (early season

collections or at higher elevations or latitudes)

to pale yellow with pa\c orange-l)rown xittae.

Discussion. —Pwcladius ripariiis, here syn-

onymized with P. belliis, is a typical dark form

except for genitalia (Roback 1971). Examina-

tion of specimens from within the range of

Malloch's original material suggests that pinned

specimens and genitalia mounts were mixed,

with the genitalia nominally associated with

the pinned holot>'pe of P. riparius actually

being that of Coelotanypiis concinnus (Coquil-

lett). Both species occur in central U.S. and,

presumably, the specimens were inadvertently

switched when slides from the collection were

mounted. Malloch's presumptive holotype P.

riparius genitalia were illustrated by Roback

(1971: Figs. 254, 255) with a double megaseta,

a condition that has been observed frequently

in C concinnus but not in species of Procla-

dius (Psilotanypus) . Roback (1971) synonymized

the paratypes of P. riparius but not the holo-

type, because of the peculiar genitalia.

Ecology. —Typically, P. bellus occurs in the

littoral zone of lakes and reservoirs (Sublette

1957, Rosenberg et al. 1984) or other shallow

lentic water (Wrubleski 1987, Wrubleski and

Rosenberg 1990), in slow-moving streams, and

along backwater areas of faster moving streams.

It was unconnnon in a Laurentian stream sys-

tem, occurring in quiet water on finer sedi-

ments with vegetation (Cloutier and Harper

1978), and rare, comprising only 0.4% of Tany-

podinae males/m^/yr, in a brown-water stream

in Alberta (Boerger 1981). Ferrington and Crisp

(1989) reported that this species is characteris-

tic of the recovery region below enrichment

zones produced by wastewater treatment plant

effluents in 2 small streams in Kansas. In the

upper Arkansas River, Colorado, adults were

taken at 1444-1618 m elexation (liuse t>t al.

unpublished data). The single Crand ('anyon

specimen was collected near the inflow into

Lake Mead during high lake level.

DlSTIUBlTlox. —WidcK distributed in North

America.

MVIKHIAL i:.\/\V1INI:d. —AZ: Coconino Co.,

Crand Canyon National Park, C'olorado l^iver,

1 S , river mi 269.5, 365 mele\

.

SUBFAMII.Y OlAMESINAE

Diamcsa hctcropus (Co(|uillett)

(Fifts. 2-5)

Tdnypus hctcropus Cotjuillett 1905:66; type loealities,

Wasliington, New Mexieo, and New Hampshire (Hansen

and Cook [1976] sus^est the t\pe series was mixed).

Diamesa lictcropu.s (Ccxjuillett); Hansen and (^ook

1976:9.5, revision, synonymy, distrihntion; Sublette and

Sublette 1979:64, in list; Ferrington 1983:106, distribu-

tion; Herrmann et al, 19S7:321, distribution; ()li\er et al.

1990:17, in eatalog.

Pupa. —The pupa has been known pre\i-

ously (Hansen and Cook 1976) but not de-

scribed. Exuviae entirely pale brown to dark

brown. Abdomen length 3.32-6.11 mm.
CcpJudothorax: Large frontal setae present

on the frontal apotome (Fig. 2); length 139-281

|Hm. Thoracic horn (Fig. 3), length 359-515

|im. Median suture with moderate tubercles

on either side. Precorneal setae 2, of une(]ual

length, with the longer being 139-281 |lm.

Dorsocentrals 3, small, almost in a line, with

the anterior seta being largest. Wing sheaths

without bacatiform papillae or nasiform tuber-

cles.

Abdomen: Spine pattern (Fig. 4). Anal lobe

(Fig. 5); anal macrosetae length 289-372 |im;

ALR 0.79-0.84.

Diagnosis and discussion. —The combi-

nation of hairy eyes, plumose antenna, and

distinctive genitalia (Hansen and Cook 1976:

Fig. 113) serves to differentiate the male. The
pupal armature (Fig. 4) appears distincti\e

among western Diamcsa. Tergal and sternal

spines are similar to those of Diamcsa incall-

ida (Walker) (cf Sa;ther 1969: Fig. 13, as Dia-

mcsa fonticola Siether), but that species lacks

the W'ell-de\ eloped spines on tergum II of D.

hctcropus. The Dianwsa Juu/daki Hansen pupa

(previously undescribed) has a sinu'lar arma-

ture, but the sternal spines are more slciuKi'

and arc> dark to the l)ase (best obserxcd on \

\-\ll).

Ecology. —Diamcsa hctcropus. tlic most

common species (A Dianu'sa in wi'stern North

America, inhabits cool to cold streams, includ-

ing spring runs, on eobble-graxi'l-sand bot-

toms. In the ujijier Aikansas Kixcrol (^oloriido

it has been taken honi near the licadwiiters to

Pueblo Keserxoir at i-lexations of 14.31-2905

ui (Huse et al. unpublished data). In New Me.\-

ico it is wideK distributed below elexations of

2000 m, iisualK' emerging from September

tln-ouuh March (Sublette autl Sublette 1979).



1998] Grand Canyon (iiiiiioNoMii) Taxonomy 101
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Figs. 2-5. Diamesa heteropits. Pupa: 2, frontal apotome; 3, respiraton horn; 4. abdominal spine pattern (the T IV/S
l\"-T \'III/S VIII spine sets are showii sequentially); 5, anal lobe.

The species is rare in Grand Canyon, probably MATERIAL EXAMINED.—AZ: Coconino Co.,

due to the lack of suitable substrata through- Grand Canyon National Park, Colorado River,

out much of the canyon. 1 specimen from river mi 6T0, 840 m elev

Distribution. —Alaska to Minnesota, south Reared material from New Mexico and Col-

to California and NewMexico. orado was also examined.
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SUBFAM1 Lv Oku iocl.\di I

\

ae

Cardiocladius platypus (Coquillett)

(Figs. 6-9)

Orthocladhis platiipii'i Cociiiilk-tt 1902:93; hpe localitx.

Flagstaff, AZ.

Cardiochulhis platijpm (Coquillett); Sublette 1966:587,

review; Oliver et al. 1990:21, eatalog.

Because the original description by Coquil-

lett (1902) and redescription by Sublette (1966)

were based on an imperfect pinned holotype,

the following data are provided to augment

these descriptions.

Male. —Coloration: Almost entirely lilack-

ish brown; humeral and pleural areas very

slightK- paler

Head: Antenna with 13 flagellomeres. Anten-

nal ratio 1.51-1.63 (3). Palpal proportions 86:

156:187:250 (1) |im. Eyes reniform, with a

slightly angular medial margin. Ocidar ratio

0.56-0.60 (4). Clypeus rectangular, distinctly

\\ider than high, about as wide as the antennal

pedicel; cKp/ped ratio 0.96-1.20 (4); with 26-28

(4) setae. Temporal setae 8-12 (4), in a slightly

staggered single row, reaching to 0.68 of the

distance from the eye to midline of the head.

Thorax: Antepronotum almost parallel- sided,

not produced at the dorsal apex (Fig. 6). Tho-

racic chaetotaxy: lateral antepronotals 7-10 (4);

dorsocentrals 14-23 (5), anteriorly in a partial

double row; acrostichials 13-21 (4); prealars

5-7 (5); supra-alars lacking; scutellars 30-32

(5), in a strewn pattern.

Wing: Membrane with microtrichia visible

at 125X. Costa not produced beyond R4+5,

which ends distal to M34.4 at 0.22 of the dis-

tance between apex of M3^4 and Mj + o- f^2+3

evanescent at apex. Venarum ratio 1.02-1.09

(3). Wing length 1.90-2.58 (3) mm. Squama
with 31-52 (4) marginal setae, which are 3-4X

at base, becoming 2X, then IX near the alula.

Wing vein setae: R 9-14 (4), R, 1-4 (4), other

veins without setae.

Legs: Foretibial spur length 62-74 |am (3);

middle tibial spur lengths 52-68/24-40 |Hm

(4); hind tibial spur lengths 80-102/26-40 )ani

(4). Pulvilli absent. Leg ratios: P I 0.68-0.69

(3); P II 0.43-0.49 (4); P III 0.52-0.55 (3). P

III coml) setae 9-14 (4). P III sensilla chaetica

3-6 (2).

Genitalia (Fig. 7): Ninth tergiini with 18 (2)

setae. Gc/Gs ratio 1.80-1.81 (2).

Pupa (male). —Cephalothorax pale brown

becoming dark brown [losteiiorK with a black-

ish spot over the base of each wing sheath.

Abdomen yellowish brown becoming darker

over the bases of the posterior tergal spine

clusters; abdomen length 2.46-2.89 mm(3).

Cephalothorax: Setae absent on the frontal

apotome, similar to that illustrated by Coff-

mann et al. (1986: Fig. 9.9A). Thoracic horn

lacking. Median suture with strong tubercles

on about middle 1/3 on either side; posteriori)-

the cephalothorax becomes rugose, then at

exti'eme posterior end of the suture, fine, dark

tubercles occur (Fig. 8). Precorneal setal clus-

ter with 1 long (139 |im), 1 smaller (77 lim),

and 1 very fine seta (62 |J.m). Dorsocentrals:

Dcj coarse; Dc^ smaller than, abo\'e, and slight-

ly behind Dc^; DC3 almost in a line with Dc^

and about the same size; DC4 almost directly

above DC3 and about the same size as Dc2.

Wing sheaths without bacatiform papillae or

nasiform tubercles.

Abdo7nen: Shagreen pattern and chaetotaxy

(Fig. 9); tergum I with an anterior and poste-

rior band of spines; terga lI-\ III with bands

of spinulae and spines similar to that illus-

trated for tergum V, but virtually devoid of

shagreen between median spinulae band and

posterior band of spines; anterior to the median

band on T II-\TII, each tergum is co\ered

with weak shagreen. Anal macrosetae with the

anterior 1 well separated from the posterior 2

and either simple and spinelike or with weak

apical or subapical bifurcations (Fig. 9); length

146 )iim; length of longer posterior macroseta

149 |im; ALR 0.73-1.15; sternum \II1 (Fig. 9).

Diagnosis and discussion. —The dark col-

oration and features of the male genitalia (Fig.

7) differentiate C. platypus from other Nearctic

species o{ Cardiocladius. Cardiocladius ohscu-

rus
(
Johannscn) has similar coloration and gen-

italia; however, the basidorsal gonocoxite lobe

of that species (Sublette 1967; Fig. 7) is more

rounded, costa slightK' extended, and sculelluni

pale. The pupa of Cardiocladius ohscurus has

been illustrated In' Johannscn (1937) and ('off-

man et al. (1986: iMg. 9.9A, B) as C. cf ohscu-

ripcs (johannscn) (sici = ohscurus). It dillers

from C platypus, dcscribetl licrciii, in 2 notice-

able features: the apical spini\s on liiga l-\ 111

aic longer and mori- innnerous, and shagreen

is xirtualK lacking on ti-rga ll-\ II between

median and posterior bands ol denticles, hur-

llier, IJK- L-setae of T VIII are iieaxief than in

the species illustrated In (^olfmaini c[ al. (1986).
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*t'

- ^J

8

7

Figs. 6-8. Cardindadim platypus. M.ilc; fi, aiitepronotuni, lateral \iew; 7, genitalia. Pupa; 8, cephalofhoracic tubercles

adjacent to median suture.

Pupae of the Palearctic speeies C. fiiscus Kief-

fer and C capuciniis (Zetter.stedt) differ among

the features described and illustrated 1)\' Lang-

ton (1991).

Ecology. —Card'wcladius phitypiis is an

obligate, stenothermal rheophile that occurs

throughout much of the upper Arkansas River

in Colorado, with adults taken from 1497 to

3042 melevation (Ruse et al. unpublished data).

It has been taken in northern NewMexico (Sub-

lette and Sublette 1979; unpublished records)

in the Canadian, Rio Grande, and San Juan

drainages. It occurs at stations with substrata

ranging from rubble-gra\ el to gravel-sand.

Distribution. —California to Colorado and

New Mexico; Quebec (Oliver et al. 1990).
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TI

Tvm

Fi^s. 9-10. Cunliudaduis platypus. I'lipa; 9, alHlomiiial shaurccii and cliactotaxx, tt'iiia I, \', \ III, aiial lolic. .iml sk'i-

iiiiiji \l!l. Cricotopiis (Cricotopus) aiuttilfilor. Male: 10. loloralion. sciiiidiaiiiaiiiiiiatit-.

Matkhial EXA.MINKD. —AZ: Coconino Co., tional .specimens examined Ironi ("alilonna.

Grand Canyon National Park, Colorado River, Colorado, and New Mexico.

1 9, river mi ().(), 947 m elev; 1 6, river mi

72.0, 796 m elev; 1 6, river mi 108.0. (i99 m
elev; 1 (5, I Hex, river mi 151.2, 550 m ele\ ; 1

6, river mi 153.0, 549 m elev; 1 6. river mi

157.0, 555 m elev; 1 6, river mi 202.0, 457 m
elev; 1 9 Pex, river mi 205.7, 451 melev. Addi- ii\ Hduii

('licolopit.'^ (C'ricDtopus)

(imiiilalor Goetghehner

(Fiiis. 10-12)

('riinlcpiis (iiiiiiildtor ( aictiilichiicr 1927:.52; f\pc local-
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Figs. 11-12. Crkotopii.s (Cricotopm) anmdator. Male: 11. genitalia. Pupa: 12, thoracic 1oracic horn \ariation.

Cricotopu.s inchti Sublette and Sublette 1971:97; t\pe
l()calit>, California; male.

Cricotopu.s (Cricotopm) irivini Sublette & Sublette
1979:70. (li.stribution, subgeneric po.sition.

Cricotopus (Cricotoptis) anmilator Goetghebuer; ilir-

venoja 1973:202, adults, imiuatures, distribution, synonymy;
Laville 1979:160 and Rossaro 19<S7:3.3.3, ecologv'; LeSage
and Harrison 1980a:73, adults, distribution, .synon\m\-;
1980b:376, ecolog> ; 1980c:2. biology- of parasites; Simp-
son et al. 1983:4, adults, immatures. in kev (after Hir-

venoja 1973); Hudson et al. 1990:9, in list; Oli\er et al.

1990:23; in catalog, synonymy; Langton 1991:219, pupa.
Cricotopus olivetws Boesel 1983:88; t>pe localit\. Ohio;

male. Xcw sipioni/ni.

The adult male and pupa differ .slightK- in

some feature.s from the description of Hir-

venoja (1973). They are redescribed here to

a.s,si.st future comparison.s.
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Male. —Coloration (Fig. 10): Head, fused

thoracic vittae, preepistemum, and postnotum

blackish brown; antepronotiun and scutelluni

brown but usualK' paler than postnotum;

humeral and pleiual areas yellowish; legs dark

with paler fasciae; abdomen fasciate, with dark

browTi bands interspersed with vellowish bands;

genitalia yellowish at apex, somewhat infus-

cate basally.

Head: Antenna with 13 flagellomeres. Anten-

nal ratio 1.11-1.30 (4). Palpal proportions

55-70 (3):94-101 (3):117-133 (3):195-203 |im

(3). Eyes with dorsal extension short and

wedge-shaped. Ocular ratio 0.44-0.48 (3). Cl>'-

peus at base 0.86 of width of antennal pedicel;

with 11-12 (4) setae. Temporal setae 7-10 (4),

in a single row, reaching to near the midline of

the head.

Thoracic chaetotaxy: Lateral antepronotals

5-8 (3); dorsocentrals 14-21 (7), in a partial

double row; acrostichials 16-22 (7), mostly in

2 rows; prealars 5 (3); supra-alars lacking; scu-

tellars 7-8 (3).

Wing: Membrane with microtrichia visible

at 300X. Costa extended 54-60 |im (3) beyond

R4+5, which ends distal to M3^4 at 0.16 of the

distance between apex of M3+4 and M^^2-

R2+3 ends at 0.42-0.51 (3) of the distance

between apex of R^ and R4+5. Venarum ratio

1.09-1.14 (3). Wing length 1.80-1.97 mm(3).

Squama with 8-9 (3) marginal setae. Wing vein

setae R 6-9 (3); other veins without setae.

Legs: Foretibial spur length 44 |im (3).

Middle tibial spur lengths 22-24/18-20 |im

(3); hind tibial spur lengths 46-52/16-22 |am

(3). Apical tarsomere, claws, empodium, and

hyaline lamellae; pulvilli absent. Leg ratios: P

I 0.59-0.65 (7); P 11 0.47-0.50 (3); P III

0.56-0.59 (3). Pill scnsilla chaetica 6-7 (3).

Abdomen: Abdominal tergal setae: III, medi-

ans 5 (2), laterals 12-13 (2); IV, medians 5-7

(3), laterals 13-15 (2).

Genitalia (Fig. 11): Ninth tergum willi 6-14

(3) setae. Gc/Gs ratio 2.48-2.69 (3).

Pupa. —Exuviae pale brown on posterior

part of cephalothorax and darker brown on

terga II-VI. Abdomen length 2.20-3.04 mm.
Cephalothorax: Frontal setae absent on tlic

frontal apotome. I'horacic horn variable in

shape (Fig. 12), length 120-161 )im. Median

suture with weak rugosity anteriorly on either

side. Precorneal setae are of about e(|ual lengtli

but with 1 slightly heavier. Dorsocentrals are

small, almost in a straight line. Wing sheaths

are without bacatiform papillae or nasiform

tubercles.

Abdomen: Shagreen pattern and chaetotaxy

similar to that figured in Hirvenoja (1973: Fig.

122-12). Tergum II hooks 43-65, in 2 rows; T
II with a posterior row of fine shagreen just in

front of hook row and in some specimens also

a median band of very weak shagreen. Pedes

spurii B (PSB) present on T II and T III, the

latter being somewhat smaller and less pro-

jecting. Tergum VI with an ovA to almost round

median shagreen patch of which the L/W is

0.43-0.67. Anal macrosetae length 118-148 |im;

anal lobe length 195-234 ^im; ALR 0.61-0.63.

Diagnosis and discussion. —Abdominal

and leg color patterns and genitalia of Nearc-

tic specimens are so similar to the Palearctic

species C. (Cricotopus) anmdator that various

authors have considered the 2 populations to

be conspecific. Excellent reared material from

Grand Canyon National Park and elsewhere

clearly demonstrates some slight differences

in the pupa from that described by Hirvenoja

(1973) and Langton (1991). Most notable is the

posterior shagreen band on T II as well as the

presence of PSB on both T II and T III. The
PSB on T III is, however, smaller than that on

T II and, on some specimens, difficult to dis-

cern. A reexamination of the adults shows a

slight difference in color bands of the foretibia

as well as a genitalic difference in the basidor-

sal gonocoxite lobe, which is usualK down-

turned at the apex.

Ecology. —Cricotopus anmdator inhabits

flowing water systems ranging from spring

runs to large rivers on a \ ariety of substrata

and under wide-ranging environmental condi-

tions. Larvae usually concentrate in areas of

moderate ciuTent with continuous adult emer-

gcMice, but with spring and fall emergences

accounting lor about 909(^ of emergences at

teniperatuifs of 15-16°C. Adult males swarm

at stream banks at less than 1 m height aboxi'

clumps of grass (LeSage and llanison 1980b).

In I tab the species has been taken from Ti/pha

hitifolid L. along the margin of a stream (Rossaro

I9S7). In England it was associated with Spar-

ganiitm sp. and line sediments in the Kixci-

Pang (Ruse 1992), and MiiriophijUinn spicatiint

L. in a small stream, the i^ixer Tud (Tokeshi and

Townsend 1987). Cobo and (^.on/ales (1991)

found it in relativelv low luunbers at 2 of 5
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oriiaiiicalK' polluted sites on the Ri\ei" Sar in

Spain. Schinid (1993) reported it in Austria in

relati\el\ low numbers among surface and

grax el interstitial-dwellinti Ian ae in a eoldwater,

gra\el-l)()tt()med stream. SimilarK, Kownaeki

(1982) reported it to be relatively uncommon
in a small pastureland stream in Poland. Ander-

wald et al. (1991) reported it from the Danube,

a large ri\er. In (>ennany, Kownaeki and Mar-

greiter-Kownacka (1993) lound C. unnulator in

the soft sediments of the Alz River below a

lake outflow as well as the firmer sediments of

the lower stretches of the stream. La\ille and

Lavandier (1977) found this species at higher

ele\'ations in colder water over boulder-gravel

substrata which had some moss and detritus in

the French P\renees. In the Ossau \'alle\' this

species occurred at 500-2000 m elevation at

maximum temperatures of 12-15°C (Laville

and \'in^'on 1991). In Lebanon, Mouba\ed and

Laxille (1983) reported C. armulafor from the

Beirut Hi\er at 700 m elexation, in slow to

\ er> slow summertime water flows, at a sta-

tion with mosses in the current and niacro-

ph\tes on the stream margins. Sublette and

Sublette (1979) reported this species as being

widely distributed in northern New Mexico

streams, including the San Juan River, an

upper tributan of the Colorado Ri\er. In the

upper Arkansas River of Colorado it was taken

at 1497-2743 m elevation on substrata that

varied from boulder-cobble to gravel-sand

(Ruse et al. unpublished data).

DlSTHlBlTlox. —This Holarctic species is

wideK distributed in the Xearctic region from

California to Labrador.

Matkhial k.vwiixed. —AZ: Coconino Co.,

Grand Canyon National Park, Colorado River,

256 S 6 (some reared), 16 9 ? (some reared),

18 PP throughout the river corridor from river

mi 0.0, 947 m ele\, to river mi 269.5, 356 m
ele\:

Cricotupus (Cricotopus) blinni

Sublette, new species

(Figs. 1.3-20, 54, 55)

HoLOTiTE MALE.—Grand Canyon National

Park, Coconino Co., AZ, Colorado River mile

144.0, 570 m elev, 25-X-90, J.S., slide no.

P0014 (CAS).

Coloration (Fig. 13): Head, thoracic \ittae,

scutellum, preepisternum, and postnotum

blackish brown; antepronotum, humeral and

pleural areas yellowish; legs dark with only

tiochanters and extreme base of all femora

paler; abdomen fasciate, with T I\' entireU'

\ cllowish and the genitalia dark.

Head (Fig. 54a): Antenna with 12 llagello-

meres. Antennal ratio 1.02 (0.96-1.16; 11). Palpal

proportions 47:86:117:148 ^im (42-55:86-90:

109-1 17:148-187 |Llm; 6). Eyes with dorsal ex-

tension short and v\edge-shaped; ocular ratio

0.43 (0.41-0.50; 6). CKpeus trapezoidal, about

as wide at base as width of antennal pedicel;

with 16 (8-16; 6) setae. Temporal setae 6 (6-8;

6), of which 2 (2-3; 6) are inner verticals near

midline of the head, clearly separated from

the 4 (4-6; 6) postoculars.

Thorax (Fig. 54a): Antepronotum almost

parallel-sided near the dorsal apex. Thoracic

chaetotaxy: lateral antepronotals 5 (5-9; 6);

dorsocentrals 17 (11-25; 6), in a partial double

row; acrostichials 18 (15-20; 6), mostK' in 2

rows; prealars 4 (3-5; 6); supra-alars lacking;

scutellars 17 (13-20; 6), in a strewn pattern.

Win^.: Membrane with microtrichia visil)le

at 300X. Costa extended 52 (13-56; 6) |im

beyond R4+5, which ends distal to M3+4 at

0.22 of the distance between apex of M3+4
and Mi+2- ^2+3 ends at 0.48 (0.51-0.59: 6) of

the distance between apex of Rj and R4+5.

Venarum ratio 1.14 (1.11-1.21; 6). Wing length

1.94 (1.54-1.97; 6) mm. Squama with 5 (2-5;

6) marginal setae. Wing vein setae: R 4 (2-4;

•5), R4+5 (0-1; 6); other veins without setae.

Legs: Foretibial spur length 42 (36-44; 5)

|im; middle tibial spur lengths 22/20 (24-26/

22-26; 5) |im; hind tibial spur lengths 56/24

(46-60/20-28; 5) |lm. Apex of tarsomere 5,

claws, hyaline lamellae, empodium and ungi-

tractor (Fig. 54e), pulvilli vestigial. Leg ratios:

P I 0.59 (0.58-0.62; 5); P II 0.44 (0.45-0.48; 5);

P III 0.57 (0.53-0.58; 5). P III comb setae 14

(12-17; 5). P III sensilla chaetica 6 (5-9; 5).

Abdomen: Tergal setal pattern T II-T IV

(Fig. 14); setae: III, medians 4 (4-7; 5), laterals

13 (9-13; 5); IV, medians 4 (4-6; 5), laterals 11

(7-19; 5).

Genitalia (Figs. 15, 54c): Ninth tergum with

13 (10-14; 5) setae. Gc/Gs ratio 2.0 (2.03-2.24;

5). Slide mounts of this (and other) species

show much variation in the gonost\'lus, depend-

ing on the orientation; Figures 54f-h show the

appearance of the gonostylus in various rota-

tional positions. Apex of basidorsal gonocoxite

lobe without dorsal microtrichia (Fig. 54c).
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Figs. 13-15. CricDtopus (Crkoloiiiis) hiiiiiii. Male: 13, coloration, scini(lia<:iaiiniuitic; 11, Uriia ll-l\, rliactola\\; 13,

Kcnilalia.
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Figs. 16-20. Cricotopus (Chcotopu.ii hlitini. Pupa: 16, thoracic horn \ariation: 17. frontal ajiotonie; 18, abdominal sha-

green and chaetotaxy. Lar\a: 19, antenna; 20, mentum.

Pi PA.—Abdomen length 2.04-2.65; 2.36

mm(6). Cephalothorax: Cephalothorax pale

hrowni. Frontal setae present on the frontal

apotome (Fig. 17); frontal setal length (S6-152

jim (2). Thoracic honi \ariation (Fig. 16), length

170-226; 189 |im (6). Median suture of cephalo-

thorax with strong rugosity on either side; lat-

eral surface of cephalothorax with weak, scale-

like tubercles. Precorneal setae subequal in

length with 1 very slightly weaker than the
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other 2. Dorsocentrals small, almost in a line.

Wing sheaths without haeatiform papillae or

nasifonii tuhereles.

Abdomen: Abdominal terga 1-VI pale browni.

Shagreen pattern and ehaetotaxv' (Fig. 18);

details of shagreen on tergum 111 (Fig. 54b).

Tergum II hooks 59-84; 66 (7), in 2 rows (Fig.

54d). Pedes spurii B present on terga II and

III. Anal lobe length 198-201 ^im (4); anal

maerosetae length 130-155; 145 )lm (4). ALR
0.73-0.80; 0.77 (4).

Larva. —Ventral head length 164-187 |im

(3). Head entireK' pale exeept for darkened

oceipital ring, tips of the mandible, and men-

tum.

Antenna (Fig. 19): Blade shorter than flagel-

lum; lauterborn organs large, extending to

apex of 3rd segment; ring organ at 0.23 from

the base.

Epipharyngeal region (Fig. 55b): S I apieally

bifurcate; peeten epipharyngis of 3 unequal

blades which are apparently fused (Fig. 55b);

chaetae 5; spinulae about 3; chaetulae laterales

7, variable in size and shape; chaetulae basales

2, weakly dissected apicalK'. Ungula V-shaped

with the basal sclerite (juadrangular. Preman-

dible with 1 apical tooth and a slight subapical

shelf; brush lacking.

Maxilla (Fig. 55e): Lacinial chaetulae 5;

antaxial seta shorter than lacinial chaetulae;

paraxial seta shorter than antaxial seta; palpus

with 13 sensillar structures (Fig. 55d).

Mandible (Fig. 55a): Apical tooth shorter

than combined width of the 3 inner teeth; seta

subdentalis apieally pointed; seta interna (not

shown) with 3 main branches which are sim-

ple; outer margin moderately crenulate; mola

smooth.

Menlwn (Fig. 20j: Median tooth <2X width

of 1st laterals; 2nd lateral slightly shorter than

1st and 3rd. Anterior parapods pectinate (Fig.

55c), with claws progressively diminishing in

size posteroventrally.

Dia{;nosis and discussion. —The genitalia

and chaetotaxy resemble those o{ \\\v festivel-

/M.s-group (Ilirvenoja 1973), but members of

that gr()U|i have P II sensilla chaetica which

are lacking in this species; also the abdominal

color jiattern of this species is distinctivcK dif-

ferent. It also closely resembles C. (Cricotopus)

hernnanni Sublette, new species, in genitalic

features and abdominal chaetotaxy, but that

species has a signilicanth lower anteimal ratio

and a strikingly different color pattern. Ihc

larxa is also similar to members oi the festivel-

//<.s -group, but the central tooth of the mentum
is much narrower than in knowni members of

that group. The pupa is similar to the Palearc-

tic species C. alhiforceps Kieffer (Hirvenoja

1973: Fig. 140), but that species has pedes

spurii B only on tergum II, while this species

has both PSB II and III. Also, the thoracic

horn appears to be less spinose. The pupa is

very similar to that of C. (Cricotopus) herr-

manni Sublette; however, the length of the

thoracic horn is usually less than that of C.

hernnanni, and the anal maerosetae are shorter

than 125 |lm.

Ecology. —This species is widely distrib-

uted in the cold, swift Colorado River corri-

dor, with specimens collected from Lees Ferr\'

to mile 166.5. Adults were collected from JuK
to FebruaiA'.

Distribution. —California to Colorado and

New Mexico.

Par.\t\'PES. —AZ: 2 (5 c?, collected with the

holotype (NAU). Mohave Co., 1 6, Colorado

R, Bullhead City, 5-IX-73, M.S. Mulla (UCR).

Coconino Co., 1 L, Colorado R, Grand Can-

yon National Park, ri\er mi 0.5, 950 m ele\'; 2

6 6 , river mi 133.0, 597 m elev; 1 9, river mi

133.5, 600 m elev; 1 S, river mi 144.0, 572 m
elev; 1 S , river mi 166.5, 532 mele\'.

CA: Riverside Co., 3 S S , Laflin Ranch, be-

tween Thermal and Mecca, 15-V-70, It. tr.

(UCR); San Bernardino Co., 7 6 6, Spring

Valley L, ll-IX-73, M.S. Mulla (UCR, JES).

CO: Lake Co., 1 c?, 4 9 9, E fork of Arkansas

R, 3042 m elev, 20-21-IX-84, S.J. Herrmann.

Pueblo Co., 69 6 6, Arkansas R, Pueblo Blvd

Br, 1431 m elev, 31-X-1-XI-84, 4-XI-84, S.J.

Herrmann; 9 6 6, 22-\'III-83, P Sanchez; 70

6 6, Stilling Basin Br, below l^ieblo Res, 1444

melev, l()-\I-85, 15-M11-85, lS-lX-85, 17-\'II-

87, S.J. Herrmann; 6 6 6, Hobson Ranch, 1504

m elev, 19-IX-85, 17-VII-87, S.J. Herrmann.

Fremont (>o., 10 6 6, Portland Br, 1535 m ele\,

21-111-85, 19-IX-85 (SjII. |FS, UC, KU, ANSR
CAS, AEl, CNC, USNM, INHS, UMN, BYU).

NM: Santa Fe Co., 22 6 6, Rio Grande,

Otowai Br, near San lldefonso Ftii'blo, 8-I.\-

74, 5-X-74, 16-\'II-76, malaise trap, sweep net,

M. Beard (JES). Socorro Co., 1 6 , Rio Cirande,

nr San Marcial, 1 l-\41-7(i, swci'p net, M. Bi'ard.

Dona Ana ('o., 6 6 6, Rio Grande, at Te.\as state

line, 15-XI-74, M. Beard. Catron Co., 8 6 6,1
9, San JMancisco R, south of Pleasanton. nr

I'Visco Hoi Spgs, l()-\ll-74, 17-l.\-74, nialai.se
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trap, 18-24-\l-74 (reared), M. Beard (JES).

Quay Co., 4 6 6, Canadian R, at mouth of

Revelto Cr, l-X-74, M. Beard. Colfa.x Co., 3

6 6 , Canadian R, H\v>' 54, at Taxlor Spgs, 3-X-

74, sweep net, M. Beard. San Juan Co., 1 d,

San yuan R, 1 mi WSan Juan Co. Hospital,

18-VII-7(i, M. Beard, J. E. Sublette (JES).

This speeies is dedieated to l^r. Dean W.

Blinn, linnioloj!;ist at Northern Arizona L ni-

\ ersity, Flagstaff, for his assistance in bringing

this project to fruition.

Cricotopiis (Cricotojnis)

glohistylus Roback

(Figs. 21-32. .56)

Cricotopus idohisUjlus l^ohack 1957:10, male and female,

f\pe l()calit\. llel)ei-Mi(lua\ bridge, Wasatch Co., Utah;

Sublette and Sublette 1979:69, in list; Oliver et al. 1990:25,

catalog.

The male has been \ er\ brieih' described

and inadequately illustrated (Roback 1957).

The following is a more complete description

of the male together \\ ith descriptions of the

pupa and lana.

Male. —Coloration (Fig. 21): Head, thoracic

\ ittae, preepistemum, and postnotum blackish

blown; antepronotum and scutelhun paler than

postnotum; humeral and pleural areas \ellow-

ish; legs dark; abdomen fasciate, with dark

brown bands interspersed with \ello\\ish bands;

genitalia dark.

Head: .\ntenna with 13 flagellomeres. Anten-

nal ratio 0.63-1.17; 0.82 (17j. Palpal propor-

tions 39-78:86-140:86-117:125-164 ^im. Eyes
with dorsal extension short, wedge-shaped.

Ocular ratio 0.44-0.53 (3). Clypeus quadran-

gular, slightly wider at base than width of

antennal pedicel; with 6-19 (15) setae. Tempo-
ral setae 10-13 (6), in a slightly staggered sin-

gle row, reaching near midline of head.

Thorax: Antepronotmn moderatcK produced

at dorsal apex (Figs. 22, 56a). Thoracic chaeto-

tax>': lateral antepronotals 8-14; 11 (5); dorso-

centrals rather coarse, 17-25 (6), in a partial

double row (Fig. 56a); acrostichials 10-18 (6),

mostK in 2 rows; prealars 3-7 (6); supra-alars

absent; scutellars 21^8 (6), in a strewn pattern.

Wing: Membrane with microtrichia \isible

at 300X. Costa extended 28-50 )im beyond
R4+5. which ends distal to M3+4 at 0.39 of the

distance between apex of M3+4 and Mi+2-
R2+3 ends at 0.34-0.45 (6) of the distance be-

tween apex of Rj and R4+5. \enarum ratio

1.0-1.05 (6). Wing length 1.47-2.23 (6) mm.

S(|uama with -1-10 (6) marginal setae. Wing vein

setae: R 6-14 (6); other veins without setae.

Legs: I'^oretibial spur length 48-71 (6) |im;

middle tibial spin- lengths 31-37/20-30 (6)

|Lim; hind tibial spur lengths 56-74/22-36 (6)

jjm. PuKilli absent. Leg ratios: P I 0.53-0.57

(6); P 11 0.37-0.44 (6); P III 0.46-0.53 (6). P
HI comb setae 7-13 (6). P HI sensilla chaetica

5-10 (6).

Abdomen: Abdominal tergal setae (Fig. 23):

T HI, medians 5-13 (6), laterals 11-22 (6); T
IV, medians 8-13 (6), laterals 12-27 (6).

Genitalia (Fig. 24): Ninth tergum with 5-16

(6) setae. Gc/Gs ratio 2.31-2.48 (6).

Pupa. —Exuviae pale brown except for

darker brown shagreen patches. Abdomen
length 2.65-3.08 mm(5j.

Cephalothorax: Frontal setae present but

frequentb lost. Tlioracic horn (Fig. 25), length

88-108 |im (5). Median suture with weak rugo-

sit}' on either side. Precorneal setae with 1 long

and 2 slightly smaller setae. Dorsal anteprono-

tal seta much longer than ventral. Dorsocen-

trals small, almost in a line. Wing sheaths with-

out bacatiform papillae or nasiform tubercles.

Abdomen: Shagreen pattern and chaetotaxy

(Figs. 26, 56b-d). Tergum II hooks 57-72 (5),

in 2 rows (Figs. 26, 56e,f); anterior to the hook

row is a weak band of fine shagreen, which is

occasionally absent. Pedes spurii B present on

tergum II, broad and poorly defined. Pedes

spurii A present on terga III-VL Anal macro-

setae length 125-127 (5) )am, heavy and only

weakly curved at the tip, occasionally bifur-

cate; ALR 0.43-0.59 (5). Tergum VIII with 5

L-setae or occasionally with 4 only (as shown

in Fig. 26).

Lar\a. —Ventral head length 257 |im. Head
pale brown with posterolateral margin dark, as

are the occipital ring and tips of the mandible

and mentum.
Antenna: With 5 segments (Fig. 27); length

99 |lm; blade shorter than the flagellum, ex-

tending to level of 3rd segment; lauterbom

organs moderatcK- large but not reaching apex

of 3rd segment; ring organ at 0.29 from base of

1st segment.

Epiphanjngeal structures (Fig. 28): S I api-

calK bihircate; pecten epipharyngis of 3 un-

equal blades; chaetae 8; spinulae 5; chaetulae

laterales 6; chaetulae basales 2, weaklv fimbri-

ate apically; ungula V-shaped with basal scle-

rite quadrangular. Premandible with 1 apical

tooth; brush lacking.
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Figs. 25-28. Cricotopits iCricotopusI <il()l)istij!us. I^iipa: 25, thoracic horn \ariation; 26, alitlominal shagreen and

chactota.\\\ Larva: 27, antenna; 2S. epiplian ngcal structures.

Mdiidihlc: Apical tooth sliortcr than com-

bined w idth of 3 iinier teeth; seta subdentali.s

apicalK' notched; .seta interna not discernible;

outer margin strongl\' crenulate; niola smooth.

Mentuui (Fig. 29): One median tooth which

is <2X 1st laterals that are hirger than remain-

der, which diminish in size laterally.

Maxilla (Fig. 30): Lacinial chaetae with 6

large anterior and a1)out 4 smaller posterior

blades; palpi slightK longer than wide.
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Figs. 29-32. Cricotopiis (Cricotopiis) filohistylus. Lai-va: 29, nuMituni; 3{). maxilla. Crirofopiis (('rirotnpiis^ heir

Male: 31, coloration, seiiiitliagraniniatic; 32, antcpronotum, lateral view.

Body: With abdominal hair clu.stcrs of 1-4 I:)i.\(:n()sis and discussion.— The ahdomi-

setae up to 189 |lm lont^; proccrcus dark nal chaetota.xy. ma.ssive uonostyhi.s, and hiscd

brown, aix)ut as wide as lii^h, with 1 long and basiventral and basidorsal lobes ol the u;oiio-

1 short .setae on posterior laee and fi lonu (er- eo.vile distiniiuish the male of this sin-eies horn

ininal setae; eaeh i)()sterior parapod with about all other llolaretie Cricotopiis. in llirMMioja

13 yellowish bnmn elaws. (1973) C. <ilol>i.slijlus keys to the /;/,sr//.s-tir()iip:
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howcxcr, in that ^roup the hasicloisal aiitl

bash t'litial lohcs arc iiiorc or less separated

and no spi'cics has snch a massive gonostyhis.

The pnpa, which lacks frontal setae, a scareeK

discernible PSii on T 11, a small, \\cakl\- spin-

ose thoracic horn, shagreen patches on T
III-VI well separated, and a weak L-seta on T
Mil, does not fit an\ of Ilirxenoja's groups.

The larxa, which has a central tooth of the

mentum that is less than twice the width of

the 1st laterals, also does not fit any of llir-

\ enoja's groups.

EcoLOC.Y. —This species occurs most often

in cold streams with gra\el bottoms. In Grand

GauNon it is most common in the uppermost,

clearwater reach abo\e the Paria Ri\'er conflu-

ence.

Disi lUBLTiON. —Known from Galifornia

north to Oregon and east to Montana and New
Me.xico.

Material e.\.\mi\ed: AZ: Coconino Co.,

Grand Canxon National Park, Colorado River,

74 6 6 (some reared), 8 9? (some reared), 27

Pex, rixer mi 0.0, 947 melev, to river mi 109.0,

710 m elev. UT: Paratype 6, Wasatch Co.,

Heber-Midwa>- Br, 26-Xi-54, Gerald D. Brooks

(ANSP). Also, specimens, including reared

material, from California, Oregon, Idaho, Mon-
tana, and New Mexico (CAS, USNM,JES).

Cricotopits (Cricotopus) herrmanm
Sublette, new species

(Figs. 33^5, 57)

HoLOTYTE MALE.—Arkansas RiAcr, Fre-

mont Co., CO, Canyon Citv, 9th street bridge,

T85S, R70W, S33, 1618 m'elev, 19-IX-85, S.J.

Herrmann (CAS).

Coloration (Fig. 31): Head, thoracic \ittae,

preepisternum, scutellum, and postnotum

blackish brown; antepronotum, humeral and

pleural areas yellowish; legs dark with paler

fasciae; abdomen fasciate, with dark brown
bands interspersed with \ellow ish bands; gen-

italia yellowish at apex, somewhat infuscate

basalK.

Head: Antenna with 13 flagellomeres. Anten-

nal ratio 0.58 (0.40-0.62: 12). Palpal propor-

tions 47 (47-62; 6):86 (78-94; 6): 109 (101-117;

6): [terminal palpomere on holotype shriveled]

(156-211; 6) |im. Eyes with dorsal extension

short and wedge-shaped. Ocular ratio 0.43

(0.40-0.46; 6). Clypeus quadrangular, slight!)

narrower at base than width of the antennal

pedicel; with 8 (7-11; 6) setae. Temporal setae

9 (6-9: 6), of Wliith 4 are inner verticals near

the midline of the head wideK separated from

the remainder

Thorax: Antepronotum almost parallel-sided

in apical half (Fig. 32). Thoracic chaetotaxy:

lateral antepronotals 6 (3-6; 6); dorsocentrals

18 (13-19; 6), in a partial double row, with the

posterior setae distinctly coarser than the

anterior; acrostichials 15 (14-21; 6), partially

in 2 rows; prealars 4 (3-5; 6); supra-alars lack-

ing; scutellars 15 (16-21; 6), irregularly biser-

ial lateralK^ becoming uniserial towards the

middle, but with a median gap.

\\7/(^': Membrane with microtrichia visible

at 3()()X. Costa extended 60 (48-70; 6) ^im be-

\()nd R44-5, which ends distal to M3+4 at 0.26

of the distance between apex of M3+4 and

^1+2- f^2+3 f'lids at 0.56 of the distance be-

tween apex of R] and R4+5. Venarum ratio 1.24

(1.14-1.20; 6). Wing length 1.68 (1.52-1.90; 6)

mm. Squama with 4 (3-5; 6) marginal setae.

Wing vein setae: R 3 (3-5; 6), other veins with-

out setae.

Legs: Foretibial spur length 44 (32-50; 6)

|im; middle tibial spur lengths 26/24 (20-28/

14-24; 5) jlm; hind tibial spur lengths 58/26

(44-60/20-30; 6) |im. Pul villus vestigial but

hyaline lamella and empodium well de\el-

oped. Leg ratios: PI 0.59 (0.58-0.64; 6); P II

0.47 (0.44-0.47; 6); P III 0.58 (0.51-0.59; 6). P

III comb setae 13 (12-16; 6), with tips of the

comb setae forming an arc. P III sensilla chaet-

ica 7 (6-10; 7).

Abdomen: Abdominal tergal setae: T 111,

medians 6 (4-8; 6), laterals 10 (8-12; 6); T IV,

medians 4 (4-7; 6), laterals 10 (5-13; 6); setal

pattern similar to C. hlinni, n. sp.

Genitalia (Figs. 33, 57a): Ninth tergum with

10 (11-22: 6) setae. Gc/Gs ratio 2.22 (2.04-2.40;

6). As in other species o( Cricotopus, the gono-

stY'lus shows considerable variation in appear-

ance due to position at the time of slide

mounting; Figures 57b-d illustrate some of

the variation observed at various angles due to

slide-mounting differences.

Pupa. —Exuviae: Almost entirely pale brown;

tergum VI still darker brow n.

Cephalothorax: Frontal setae 60-70 |-im (2).

Thoracic horn (Fig. 34), length 214-275; 252

|im (7). Median suture with moderate rugosit\'

on either side; lateral surface with weak, scale-

like tubercles. Precorneal setae, 2 large, 1

slightly smaller Dorsocentrals small, almost in
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33

!i\ //

34

FiKS. 33-36. Cricoto,,u.s iCnmlnpm) Iwmnmmi. Male; 33, ijc-nitali;.. I'uixi: 31, tlw.iacic lu.n, variation: 3rx alxi-mina

sliaKreeii and chaetotaxy. Eiikicffcrirlla ilklcijni.si.'i. .Male: 3(i. Hfiiitalia.
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a straiuht row. WiiiU slieath without hacati-

forni papillae or iiasilonn tiil)(.'rclc'.s.

Abdomen: Abdonien length 2.42-2.(S9 mm
(5). Shagreen pattern and eliaetotax)' (Fig. 35).

Tergum II witli (i7-(S2; 71 (5) hooks in 2 \er\

regular rows. Pedes spurii B present on terga

11 and III, with the PSB on II large and pro-

jeeting and that on III smaller and rounded.

Width of medial shagreen band on T III less

than posterior. Medial shagreen ol T \\ LAV'

0.31-0.37 (3). Anal lobe length 195-234; 214

Um (7). Anal maerosetae length 15(S-172; 162

Liui (7). ALR ().().69-().83; 0.76 (7).

DiACNOSis AND DISCISSION. —The adult

can be elearK" differentiated from C hlinni b\

the distinctixely different eoloration (ef. Figs.

13, 31). The genitalia are \e\y similar to those

of C. hlinni as well as members of the ci/liii-

f/zY/rcus-group and festiieUits-iiroup (Ilir-

\ enoja 1973); how e\er, these 2 groups differ in

eolor. The pupa is very similar to that of C.

hlinni. but it has a slightK longer thoraeie

horn and longer anal maerosetae.

Ec()L(x;y. —This speeies has been colleeted

most frequently from eokKvater streams with

gravel-sand substrata.

DISTHIBITION. —California to Colorado and

New Me.xieo.

Paratytes and material EX.\MINED. —AZ:

Coconino Co., 1 6, Grand Can\()n National

Park, Colorado R, river mi 31.0, 876 m elev; 4

6 S , river mi 31.8, 876 melev; 2 6 6, river mi

133.0, 597 m elev. Cochise Co., 1 6, South-

western Research Station, 1646 melev, V Roth

(UCR).

CA: 1 c5, Davis, R.O. Schuster (UCD); 1 6,

Hopeland, E.P Van Duzee (CAS); 1 6, Oak-

land, E.S. Ro.sa (CAS); 1 d, Tule R, Spnng\ille,

W.W. Wirth (USNM); 1 6, Whitewater, A.L.

Melander (USNM). .\lameda Co., 1 6, Sunol,

W.W. Wirth (USNM). Inyo Co., 1 6, Suiprise

Canyon, R.O. Schuster (CIS). Nevada Co., 1

6, S'agehen Cr, nr Hobart Mills, C.N. Slobod-

chikoff(CAS). Riverside Co., 3 6 6, PL. Boyd
Desert Research Center, Saul I. Frommer, L.

LePre; 1 6 , Horsethief Cr, 10 mi S Palm Desert,

L. LaPre; 1 6, Desert Hot Springs (UCR); 1

6, lOOO Palms Canyon, PA. Rausch (UCR).

San Bernardino Co., 1 6, Mill Cr, Thurman
Flats, PA. Rausch (UCR). Santa Clara Co., 2

6 6, Coyote Creek, R. Whitsel (JES). Shasta

Co., 118 6 6, Fall River Mills; 1 6, Hat Creek,

Pitt R, C. Apperson (BYU, CAS, INHS, KU,

JES, UCR, USNM). Sonoma Co., 1 6, Triniti,

N.W' Frazier (CAS). Tenama Co., 2 6 6, Red
Bluff (CAS). Tulare Co., I 6, E Success Res,

r.W. Fisher (UCR).

CO: Chaffee Co., IH 6 6 , Arkansas R, Rd
301. Fisherman's Br, 2338 m elev, T15S,

R78W, S3; 40 c5c5, 6 9 9, Sand Lake Br, Sal-

ida, 2143 melex; T50N, R9E, S31, Chalk Cr; 1

6, Hw>' 285, 2338 m elev, T15S, R77W, S14.

Fremont Co., 12 6 6 , 1 ¥ ik 6 , Arkansas R.

Howard Br, 2033 m elev; 22 6 6 , Parkdale

Siding Br, 1747 m elev, T18S, R72W, S13; 17

6 6, Hw>' 115, 9th St Br, Canyon City, 1618 m
elev, T85S, R70W, S33; 9 6 6, Texas Cr Br,

1879 m elev, T19S, R73WS7; 21 6 6 , Port-

land Br. 1535 mele\; T19S, R68W^, S 17/20. Lake

Co., 1 6 , Arkansas R, upstream from Lake Cr
inflow, 2748 melev, TllS, R80\V: S24. Pueblo

Co., 1 6 , Arkansas R, Hobson Ranch, 1504 m
ele\; T20S, R67WS6; 6 6 6, Stilling Basin Br,

1444 masl, T20S, R66W; S36, all (except as

indicated) collected bv S.J. Herrmann (AEI,

CAS,JES, UMN, USNM).
NM: Rio Arriba Co., 1 6, Chama R, 2 mi S

Chama, Doles and Milensky; 1 6 , Chama R be-

low El Vado Dam, Doles and Milensky (JES).

This species is dedicated to Dr. Scott J.

Herrmann, Lhii\'ersit\' of Southern Colorado,

who collected a significant part of the type

series from the Arkansas Ri\er in Colorado.

Cricotopus (Cricotopiis)

infuscatiis (Malloch)

Orthucladiu.s infiiscdliis Malloch 1915:517; l\pe local-

it} , Peoria, IL.

Cricotopius (Cric(>t()})ti.sl iiifu.scatu.s (Malloch); Suhlc-ttc

and Sublette 1979:69, distribution, synonymy; LeSage and

Harrison 1980a:81 and Fig. 10, adults, imniatures, distri-

bution; 1980b:376, ecology-; 1980c:2, biolog\' of parasites;

Oliver et al. 1990:2.3. catalog, s>nonynn'.

Cricotopua ediirus Sublette & Sublette 1971:85; type

lotalit\, RL. Boyd Desert Research Center, near Palm

Desert, Rixerside Co.. C.\. AVtf synonym.

Cricotopus subfuscus Suliiette & Sublette 1971:98;

t>pe locality. Hat Creek, Fall River Mills, Shasta Co., CA.

T^eic synonym.

Cricotopus infuscatus (Malloch); Boesel 1983;83, dis-

tribution. s\non\ni\'.

Di.\c.\osis. —The sharply defined basidor-

sal and basiventral lobes of the gonocoxite

which are about of ec^ual length, the basidorsal

lobe which bears about 6-8 main setae (Sub-

lette and Sublette 1971: Figs. 6, 35; LeSage and

Harrison 198()a: Fig. 10), and the abdominal

chaetota.x\ (Sublette and Sublette 1971: Figs.

5, 34), together with the color pattern (Sub-

lette and Sublette 1971: Figs. 1, 2), separate



118 Great Basin Naturalist [\ blume 58

this species from other Nearctic Cricotopiis.

The larva and pupa have been characterized

by LeSage and Harrison (1980a:84); both stages

are similar to those of C. (Cricotopus) iinnulu-

tor (Goetghebuer), described above. The pupa
differs in usually lacking the apical shagreen

band on T II and having a higher number of

recurved hooks on T II (63-112). The number
of recurved hooks on T II is quite variable,

with eastern populations generally having a

higher number The lawa has a strongly cren-

ulate mandible, which is in contrast to that of

C. annulator with its virtually smooth outer

mandibular margin.

Discussion. —Additional material of C. m-
fuscatus indicates a much broader range of

color variation and chaetotaxy than was previ-

ously known, hence the synonymies given

above.

Ecology. —Lenat and Folley (1983) demon-
strated a bimodal pattern of adult emergence
for adults in the infuscatus-group. LeSage and

Harrison (1980b) reported that C. infuscatus

could tolerate pollution, 80% of the popula-

tions occurred in riffles, most emergences
were at temperatures of 16-21°C, and swarm-

ing occurred over grass clumps or the ground

at less than 1 m in height at 7-11 m from the

stream margin. Ruse et al. (unpublished data)

collected adults from the upper Arkansas River

in Colorado at elevations ranging from 1431 to

2748 m.

Distribution. —Widely dispersed through-

out lower elevations and latitudes of North

America.

Material examined. —AZ: Coconino Co.,

Grand Canyon National Park, Colorado River,

3 6 6, river mi 61.5, 826 melev; 1 6 , river mi

63.7, 818 m elev; 1 6, river mi 164.5, 533 m
elev; 2 6 6, river mi 166.5, 532 m elev. Other

material: Adults have been examined from

throughout most of the range of this species in

North America, including extensive reared

series from South Dakota and New Mexico.

Crico topu.s (Crico top i is)

trijascia Edwards

Cricotopus trijascia Edwards 1929:.322, itkiIc. lypc

locality, England; Boescl 1983:84, disliil)iitioii.

Cricotopus (Cricotopus) trifascia I'ldwards; I lirvciinja

1973:244, adults, pupa, larva, review, distribution; Sul)-

k'ttu and Suhlt-ttc 1979:70; synouyiuy, distribution; Lavillf

1979:160 and Wilson 19S7;.39I, irolo^^; Ix-SaKcaud Harri-

son 1980a; 102, distril)ution, syuonyiu\'; 1980l):.37(i, it()lo,u\;

1980c;2, i)ioloKy of parasitt-s; Li'u;it and Follcv 1983:1.52,

phenology, distribution; Mason and LehnikuliI 1983:196,

1985:877, distribution, phenolog)-; Simpson et al. 1983:4,

distribution, adults, pupa, lar\a, in ke\ (after Hir\enoja

1973); Hudson et al. 1990:9, in list, distribution; Oliver et id.

1990:24, distribution, synonymy; Langton 1991:208, pupa.

Diagnosis and discussion. —This is the

only Nearctic species of Cricotopus that lacks

a basidorsal gonocoxite lobe. The pupa has the

distinctive features of hea\y shagreen on terga

VII and VIII as well as 2 large and 1 small

macrosetae on the anal lobe.

Ecolo(;y. —Cricotopus trifascia is usualK'

in rapidly flowing waters ranging from 1st-

order streams to large rivers (Simpson and

Bode 1980). In small streams in England it has

been taken on gravel or Ranunculus (Pinder

1980, Pinder and Farr 1987). Mason and Lehm-
kuhl (1983) reported 3 peaks of adult emer-

gence upstream from an impoundment: spring,

midsummer, and fall. However, highest num-
bers were found 23 km downstream from the

impoundment and with a unimodal, midsum-
mer emergence about a month after the up-

stream populations. In Gennany, Kowniacki and

Margreiter-Kownacka (1993) reported C. tri-

fascia as occurring more commonly in the

lower stretches of the Alz River rather than

immediately below a lake outflow; in the Fulda,

Lehmann (1971) found this species rather wide-

ly distributed, occurring in the metarhithral to

the potomal regions in moderately strong cur-

rent. The species was the dominant form in a

small, heavib' polluted stream in southern

Ontario, absent from another polluted stream,

but clearly rheophilous with at least 80% of the

populations in riffles of cobble and pebbles

densely covered b\' diatoms and filamentous

algae; adult emergences occinred at water tem-

peratures of 16-21°C, with adult male swarms
2-3 maboveground where tree branches were

used as lateral swarm markers (LeSage and

Harrison 1980b). In an organiealK' enriched

small chalk stream in southern England this

species occurred in low numbers onl\ al an

unpolluted station (Pinder and I'arr 1987). The
larval tubes of ('. Iritdscia arc constructed

largely of detritus and lilanienlous algae or fil-

amentous algae alone, and the stream in w Inch

stones occurred had a thin aulwuchs film ex-

cept (luring sununer, at which time large areas

of stones had a (^ladophora blanket (Breiman

and McLachlan 1979). The species has been

reported from periphyton in a large stream,

the Dainibe, associated piimaiiK with Clado-

pliora (Jankovic 1973). It has been taki'ii in
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low niinil)ers from 2 oi 5 stations reccixine;

orpinic cnricliincnt in the Hixcr Sar in Spain

(Cobo and Gonzales 1991). In Lebanon, C tri-

fascia occurred at 800-1200 ni at several dii-

terent stream sites, most of which had mosses

or inaeroplntes; 1 station was polluted (Mou-

l)a\ed and Laxille 1983). A population in a

3rd-order trout stream consisted of 2 cohorts

that made up 9.7% of total secondan' produc-

tion of midges (Berg and llellenthal 1992a,

1992b). The species, collected at a station with

ini'diuni le\els of zinc, was considered to be

tolerant according to tlie pollution tolerance

codes developed b\- Wilson and McCMll (1982)

(Armitage and Blackburn 1985). In New Mex-

ico, C. trifascia was an imcommon species,

occurring in the San Juan River, an upper trib-

utan of the Colorado River, and in the upper

Rio Grande (Sublette and Sublette 1979). Adults

ha\ e been taken from the upper Arkansas Ri\ er

in Colorado at elevations ranging from 1431 to

2748 melevation (Ruse et al. unpublished data).

Distribution. —Saskatchewan to Ontario

and New York, south to California, New Mex-

ico, and North Carolina.

Material examined. —AZ: Coconino Co.,

Grand Canvon National Park, Colorado River,

2 6P, I L,' river mi 0.0, 947 m elev; 2 6 6,

river mi 53.0, 847 melev; 3 6 6, river mi 61.5,

826 melev; 1 c?I^ river mi 74.3, 792 m elev; 1

6 , river mi 98.0, 732 m elev; 1 Pex, river mi

151.2, 556 m elev. Other material: Specimens

ha\e been examined fiom throughout the range

of this species, including extensive reared mate-

rial from New Mexico.

Eudactylucladiu.s diibitatiis

(
Johannsen)

Orthocladius (Dactylocladiiis) iliil>itiilits Joliannsen

1942:72; t>pe Iocalit>-, NY'.

Hijdrohacmt.s didntatus (Johannsen); Rohack 1957:76,

ininiaturt' stages.

Orthocladitis i Eiidactijlocladius) duhitatus Johannsen;

Sublette 1967;.5()7, re\ie\v; Hudson et al. 1990:11, in list,

distribution; Oliver et al. 1990:31, in catalog.

Eiidactylocladiu.s duhitatus (Johannsen); Sublette and

Sublette 1979:73, generic position, distribution.

Diagnosis and discussion. —The males of

this genus can be separated from the closely

related Orthocladius (s.s.) by the greatly re-

duced basidorsal and basiventral gonocoxite

lobes. The pupa has distinctive paired spinu-

lae patches on terga II or III-\T, lacks re-

cuned hooks on tergum II, and has a short,

smooth, saclike thoracic hoiTi that arises from

a short stalk. The male of E. duhitatus can be

separated from other Holarctic species by its

short anal point, basimedian gonocoxite lobes

that are not produced, and an apically tapered

gonostylus with a scarcely discernible dorso-

distal carina (cf Sublette 1967:505, Fig. 17).

The pupa has been redescribed b>' Roback

(1957:81: Figs. 194-196). Our material suggests

that this species is more variable in the pupal

stage than heretofore known: the weak, paired

shagreen patches of tergum II may be reduced

to just a few points, or even completely absent;

the apical spinulae row on tergum VIII, in like

manner, may be well developed, reduced to a

few points, or even absent. A unique feature

appears to be the presence of well-developed

pedes spurii B on terga I, II, and III.

Ecology. —Eudactylocladius duhitatus is

probabK' madicolous since the pupae are some-

times taken in streams. The madicolous biotope

occurs as a thin film of water on any solid sub-

stratum such as seeps on vertical rock faces,

splash zones of rapids and waterfalls, water

interface of emergent vegetation, and at stream

margins. Spring runs provide a stable environ-

ment and will usually include members of this

assemblage. The species, while rare in this sys-

tem, has been collected on the upper Arkansas

River of Colorado at elevations ranging from

1444 to 2143 m(Ruse et al. unpublished data).

Species of this genus occur in lakes, tempo-

rar\' ponds, swamps, and in madicolous assem-

blages on rock faces and in moist soil (Cran-

ston et al. 1989).

Distribution. —California to New Mexico

east to NewYork and Pennsylvania.

Material e.xamined. —AZ: Coconino Co.,

Grand Canyon National Park, Colorado River,

2 Pex, river mi 124.6L, 625 m elev, 26-XI-91.

Other material examined: reared specimens

from California, Colorado, and New Mexico.

EukieffericUa chiripennis

(Lundbeck)

Chinmoinu.^ chiripennis Lundbeck 1898:281; t>pe local-

ity; Greenland.

EukiejfericUa clariiH'nnis (Lundbeck); Oliver 1970:

102, lectot\pe; Lehniann 1972:3.59, adult, pupa, distribu-

tion, s>noii\niy; Pinder 1974:198, Lavillc 1979:160, Wilson

1987:.391 and 1989:373, ecolog\-; Hal\orsen 1981;.34, review,

female; Hudson et al. 1990:9, bli\er et al. 1990:26, catalog,

distribution, synonymy; Langton 1991:125. pupa.

Diagnosis and discussion. —The adult male

is characterized by having bare eyes, an absence
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of R.:)^3, a moderately extended costa that ends

slightly proximal to apex of M3+4 (Lehmanii

1972: Fig.7), and, al)o\e all, the features of the

male genitalia (Lehmann 1972: Fig. 6). The pupa

has a distineti\e thoraeie horn and abdominal

chaetotiL\\ (Lehmann 1972: Figs. (S, 9). The adult

is very similar to E. hrcvinercis (Malloeh) (Sub-

lette 1970:71) but differs in having a lower an-

tennal ratio (0.75-1.30; E. brevinervis, 2.0-2.4).

EcoLOCA.

—

Eiikiefferiella claripennis is wide-

ly distributed in lower and medium ele\ ation

streams. It is eurythermous and rheobiontie

(Lehmann 1972). Finder (1980), Finder and

Farr (1987), and Finder et al. (1987) eolleeted

it most often on Raniincuhis and gravel sub-

strates, while Ringe (1974), Halvorsen (1981),

and Nolte (1991) reported it as an inhabitant

of acjuatie mosses. Halvorsen (1981) also found

it on the surfaee of roeks in swiftly flowing

water at 500 m elevation, and Millet et al.

(1987) reported it from rocks with Cladophoro.

E. claripennis tolerates low to medium levels

of zinc and is considered to be relatixely toler-

ant according to the pollution codes of Wilson

and McGill (1982) (Armitage and Blackburn

1985). Cower et al. (1994) reported this to be

one of the most abundant and tolerant chi-

ronomids, occurring at stream stations with

high levels of copper and aluminum. Finder

and Farr (1987) collected it from stations with

elevated levels of organic enrichment in a

small chalk stream in southern England, but

not in numbers greater than at clean water sta-

tions. It has been taken from a calcareous

stream with elevated levels of zinc but not

from acid streams with higher levels of zinc

(Wilson 1988), and is considered to be a mod-
erately pollution-tolerant species (Bazerque et

al. 1989). In Lebanon, Moubayed and Laville

(1983) reported this species from a seasonal

limnocrene in eddies at the outflow, with vvatei-

temperatures ranging from 14° to 16°C; eleva-

tion was 850 m. Oliver and Sinclair (1989) re-

garded it as a member of the madicolous assem-

blage. According to Bode (1983), the chnipcn-

nis-group is the most tolerant member of the

genus, occurring from high-altitude streams (o

larger, warmer rivers. In the brown-walei

stream system studied by Boerger (1981) in

Alberta, E. claripennis constituted onl\ ().59r of

the Orthocladiinae males/m^/yr it is one of

the predominanf chirononiids thai emerged in

the spring from the Kixcr l^iiig in F^ngland

(Kuse 1992). Hinge (1974) obscncd 4 m\\\\[

emergence periods from a small stream in

central German), with most indi\iduals emerg-

ing dining the interval from June to August.

In Austria, Schmid (1993) found low lar\al

densities of this midge from a coldwater, gravel-

bottomed stream. In German) it has been re-

ported from the Danube, a large ri\'er (Andei-

wald et al. 1991), as well as a regulated, pri-

mary tributary, the lower Inn River (Reiss and

Kohmaim 1982); in the Alz River this species

avoids the soft sediments innnediatel) below a

lake outflow but is common farther downstream

(Kownacki and Margreiter-Kownacka 1993). In

the French Fyrenees the streams of the Ossau

Valley support moderate nimibers of E. clari-

pennis at elevations fi-om 500 to 800 m, in slow -

to fast-moving water; maximum temperatures

range from 15° to 18°C (Laville and Vinson

1991). Ruse et al. (unpublished data) collected

adults of this species at elevations ranging

from 1431 to 2969 m in the upper Arkansas

River in Colorado, from areas where substrata

range from boulder-cobble to gra\el-sand. In

New Mexico E. claripennis occurs in all north-

ein and westeiTi drainages in cool to cold waters

where substrata are predominantlv^ gra\'el-sand

(Sublette and Sublette 1979).

Steep rock faces at or near the water s edge

in Grand Can)'on, together with the occasional

patches of cobble-gra\el, proxide considerable

madicolous habitat and are the probable pi'c-

ferred habitat.

Distribution. —Holarctic; widely distrib-

uted in the Nearctic region; introduced into

Hawaii (Oliver etal. 199()).

\Iatki{ial kxaminkd. —AZ: Coconino Co.,

(irand ('anxon National Fark, Colorado Ri\er.

4 6 6. river mi 0.0, 947 mele\'; 1 9 Fex, ri\er

mi 3.4, 945 melev; 4 6 6, river mi 31.5, 876 m
elev; 1 6, river mi 31.8, 876 melev; 1 9 Fex,

ri\er mi 34.1, 872 m ele\; 1 6 , ri\er mi 43.2,

861 m ele\'; 1 6 , river mi 61.5, 826 m ele\-; 2

6 6, rixer mi 65.3, 808 m ele\'; 1 6, river mi

98.0, 706 melev; 2 6 6, ri\er mi 108.5, 664 m
elev; 3 6 6, river mi 133.0, 597 m ele\'; 1 6 ,

rixer mi 150.0, 556 m ele\-; 1 6, rixer mi

172.0, 521 m ele\-; 1 6, rixcr mi 204.0, 454 m
tle\ : 1 c?, I 9 Fex, ri\er mi 203.7, 451 m ele\.

Eukiefjerielld cocrulcsccns

(Kicffer)

Triclioflddiiis (()cnilc.\(iiis kit'llcr, in /a\ rrl UJ2(i:279.

SpimiDloiiKi [EiikicffcricUiO cocniU-sccns (Kii'fk'r):

I'.cKwiids lf)29;:}.il, liciicric (siiliiii-iu'rici position, ivsicw,

(lisli iliiilioii.
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Eitkiefferiella cocnilcsiTii.s (Kit'Oer): Bnmcliii KJoCrcST.

male, in key, generic position, clislrihutioii; Leluiuiuii

1972:369, male, pupa; Hudson et al. 1990:9, in list, distri-

liiition: Langton 1991:124, pupa.

Diagnosis. —In tlic adult thf pirscncc of

distinct inicrotrichia hftweeu the e\e facet.s

and a bare scjiiania are unicjue features among
Nearctic EuhicjfcncIIa. The pupa has a dis-

tinetiw eliaetota.xx as well as \c'r\ short anal

uiaerosetae, of which 1 is distinctK shorter than

the other 2 (cf. Langton 1991: Figs. 51a-c).

Discussion. —Nearctic material of" adults

and pupae agrees well with the descriptions

gi\en b\- Lehmann (1972:369) except that the

antennal ratio of the male is intermediate be-

tween that gixt'u for this spi'cies and E.

hocvrciisis Brundin. Langton (1991:124) has

redescribed the pupa (in a correction sheet he

has added that the pupa has a small, thin-

walled, saclike thoracic horn; this is ven' fre-

(luentK lost and thus in earlier descriptions

was described as lacking). Ovu" material agrees

well with his description.

EcoLocv. —Listed as a member of the

madicolous assemblage b\' Oliver and Sinclair

(1989) (see Eiidactylocladiiis dubitatiis, above),

E. cocntlcscois has also been taken h-om acjuatic

mosses (Ringe 1974, La\ille and Laxandier

1977, Nolte 1991) and has been found in

streams with organic enrichment (Cobo and

Gonzales 1991). Bode (1983) reported the

coerule.scens-group as apparentl\- w'idespread

in North America, occurring mostly in small to

medium-sized, unpolluted streams. Schmid

(1993) collected it in low numbers from the

surface and gravel interstices of a coldwater,

gravel-bottomed stream in Austria. In Ger-

many, Ringe (1974) obsened that adult emer-

gence in 2 small streams was essentially bivol-

tine but that the peaks of emergence were out

of phase between the 2 streams, with the

warmer stream having the main peaks of

emergence almost a month before the stream

with the colder more uniform temperatiues.

In the Fulda, Lehmann (1971) found this species

only in strongK' flowing water in moss or on

stones of the krenal to hyporithral regions.

Kownacki (1982) found this species at onK a

single station in a small upland stream in

Poland, occurring in an area of low current.

Mouxabed and La\ille (1983) reported this

species in Lebanon from 3 stream sxstems at

ele\'ations aboxe 1100 m, usualK on moss- or

algal-covered rubble. In the Ossau Valle\ of

the French Pyrenees, E. coendescens is one of

the more abundant species, occurring most

often in fast to ver\ fast streams from 500 to

2100 m elevation; maximum temperatures

range from 10° to 15°C (Laville and Vingon

1991). One of the most unusual occurrences of

E. coendescens was repoited in an nndergiound

stream of a cave system in Rumania some
8000 m from its epigyean source (Albu and

Stergar 1971). Adults have been taken in the

Arkansas Rixer of (Colorado at elcNations rang-

ing from 1431 to 1018 in, primarih from gravel-

sand substrata (Ruse et al. unpublished datii).

In New Mexico E. coendescens is found mostK

in the cool to cold northern and western

streams where gravel-sand substrata predomi-

nate; a record from the warm-water, lower

Pecos River was fiom a gravel substratum (Sub-

lette unpublished data).

DISTKIBLTION. —Ilolarctic; this species is

probably more widely distributed in the Nearc-

tic region than records indicate.

Material e.\.\mined. —AZ: Goconino Go.,

Grand Ganyon National Park, Golorado River,

1 9 P river mi 0.0, 947 m ele\'; 1 S , river mi

3.4, 941 m elev; 1 6, river mi 31.5, 876 m
elev; 2 6 6, river mi 43.2, 861 m elev; 1 6,

river mi 68.0, 808 melev. In addition, we have

reared material from Arizona, Golorado, and

New^ Mexico.

EukiejfericUa dkleyensis

(Edwards)

(Figs. 36-.39)

Spaniotonm ilklctjcnsi.'i Edwards 1929:349: t\'pe local-

it\, llkle\, Yorkshire, England.

Eiikiejfcriclld ilkl('y('n.si.<i (Edwards); lehmann 1972:372,

re\ision, adult, pupa; Finder 1974:198 and Laville 1979:

161, ecology; Storey 1987:339, de\elopniental ecology;

Hudson et al. 1990:9. in list, distribution.

Nearctic males and pupae, which are con-

sidered here as conspecific with Piilearctic pop-

ulations, differ in some slight details. The follow-

ing descriptions define the Nearctic material.

Male. —Colonition: Almost entirelx' black-

ish brown; scutellum, humeral and pleural

areas yellowish; legs dark; abdomen blackish

brown with the narrow apices of T \TI and

\41I somewhat paler; genitalia dark. Antenna

with 13 flagellomeres. Antennal ratio 0.85-1.05

(10). Palpal proportions 62:101:101:164 fim.

Eyes reniform, without dorsal extensions; ocu-

lar ratio 0.68-0.73 (4). Glypeus rectangular,

much wider than long, slightly narrower at
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Figs. 37-39. Eukiefferiella ilklci/nisis. I'lipa: 37, llioiatit- lioni; .3.S, alKlomiiial sliamccn and cliarli)ta\\. Mclriociiciiuis
Stevemi. Male: .39, Kciiitalia (dorsal \ icw hdow, inlcrnal skeleton al)o\c).



1998] Grand Canyon Ciiikonomii) Taxonomy 123

Ixise tliaii widtli of tlu> antennal pedicel; cl\p/

ped ratio ().S7-().93 (9j; cKpeiis with (1-8 (12)

setae. Temporal setae 2-5 (12), iisualK in a

small clump behind dorsal apex of the eye

(with 1-2 \er\ fine inner verticals observed in

2 specimens).

Thorax: Antepronotum slightK and almost

evenly tapered to the apex, collarlike. Tho-

racic chaetotaxN : lateral antepronotals 2-5 (5);

dorsocentrals 8-12 (5), set in paler aKeoli, in a

sintile row; acrostichials 7-13 (5), mostly in 2

rows; prealars 3 (5); supra-alars lacking; scutel-

lars 7-11 (5), mostly in a staggered single row.

Win^: Membrane with \ery fine micro-

trichia bareh' \isible at phase 50()X. (>osta ex-

tended 30-55 (6) |lm beyond R44.5, which ends

distinctl\- proximal to tip of M3+4. R2+3 t'uds

at 0.29-0.35 (5) of the distance betAveen apex

of Ri and R4+5. Venarum ratio 1.09-1.17 (5).

Wing length 1.90-2.37 (9) mm. Squama with

(5-13 (11) marginal setae. Wing vein setae: R
1-1 (5), Ri 0-1 (5), odier \eins without setae.

Legs: All legs with a single tibial spur; fore-

tibial spur length 48-58 (5) |im; middle tibial

spur length 38-46 (5) |im; hind tibial spur

length 54-70 (5) |im. Pub illi absent. Leg ratios:

P 1 0.60-0.66 (10); P II 0.48-0.55 (5); P III

0.57-0.61 (5). P III comb setae 12-14 (5). P II

and P III sensilla chaetica lacking.

Abdomen: Setae on terga II-IV broadly

strewn o\er most of each tergum except for a

posteromedian concave area devoid of setae;

terga V-VIII with setae strewn over most of

each tergum except for a narrow apical trans-

\erse band.

Genitalia (Fig. 36): Ninth tergum with 2-3

(10) setae. Virga absent. Gc/Gs ratio 1.80-2.06

(5).

Pl FA.

—

Exuviae: Exuxiae almost entireK

blown.

Ceplialotliorax: Frontal setae absent. Tho-

racic horn (Fig. 37), length 122-152 |im; apical

denticles on the basal enlargement \eiy weak
or perhaps absent in some specimens. Cephalo-

thorax almost smooth on either side of median

suture. Precorneal setae with 1 long and 2

smaller setae. Dorsocentrals siuall, almost in a

line, Dcj 5 larger, Dc.9 4 smaller Wing sheaths

without bacatifomi papillae or nasiform tuber-

cles.

Abdomen: Abdomen length 1.59-1.90 mm.
Shagreen pattern and chaetotaxy (Fig. 38).

Pedes spurii B lacking. Terga II-VIII with pos-

terior spines; T III-V' with a continuous row of

recurved hooks behind the spine row; hook

number: III 17-24, IV 18-24, V 12-18. Sterna

\'I and VII with inconspicuous apical denticles.

Tergum VIII with L124 ver\' fine; L3 larger

and heavier but not spinose. Anal macrosetae

of une(|ual length, with the medial 1 smaller

than the lateral 2; lateral macrosetal length

124-150 |lm.

Dia(;N()si.s and dlscussion. —Despite some
minor differences, this population is consid-

ered to be conspecific with the Palearctic E.

ilkleyensis (Edwards) and is very similar to the

Holarctic E. devonica (Edwards) in adult and

pupal stages. The adult differs in having the

ventral junction of the gonoco.xites irregularly

papillose and the apex of the phallopodeme

weakly digitate (not always clearly visible, be-

ing dependent upon the orientation of the

genitalia on the slide), while both Palearctic E.

ilkleyensis and E. devonica have a smoothly

rounded medial junction and the phallopodeme

is not illustrated as digitate (cf Lehmann
1972: Figs. 30, 34). Further, the temporal setae

of this population are usually restricted to

behind the dorsal apex of the eye while Pale-

arctic E. dkleyensis has a group of 3-4 setae

near the midline in addition to the group

behind the dorsal apex of the eye (cf. Leh-

mann 1972: Fig. 36). The antennal ratio is

much higher than in E. devonica.

The pupa of this species can best be distin-

guished by the different thoracic horn. In Pale-

arctic E. ilkleyensis the filament is short (cf.

Lehmann 1972: Fig. 37) to very short (cf Lang-

ton 1991: Fig. 51d), while in this population

the filament is distinctly longer; further, the

fine denticles at the base of the filament arc

usually distinct in E. ilkleyensis, whereas in this

population the denticles are ven sparse (visi-

ble only at phase 500X) or entirely absent.

Although the thoracic horn is nearer to that

illustrated for E. devonica (Lehmann 1972: Fig.

32), the filament, which is shorter than in that

species, and the absence ()f apical hooks on

sternum VIII clearly distinguish this species

from E. devonica.

EcoLOCY.

—

Eiikiefferiella ilkleyensis is a

member of the devonica -^roup. which is asso-

ciated with mosses and algae in small to large

rivers (Bode 1983). It has been found most

often on Ranunculus (Pinder 1980), Ranuncu-

lus and gravel (Pinder et al. 1987), or at^uatic

mosses (Ringe 1974, Nolte 1991). Armitage

and Blackburn (1985) reported the species at
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stream sites with low /inc concentrations and

considered it to be intolerant in the pollution

tolerance codes of Wilson and McGill (1982).

However, Cobo and Gonzales (1991) collected

it on the Sar River in Spain at 1 station of 5

that received organic enrichment. Pinder and

Farr (1987) also reported it in low numbers

from a small chalk stream in southern England

at a station with elevated levels of organic

enrichment. In Poland in the River San, Kow-

nacki (1989) found this species to be one of

the dominants above a sewage outfall, but it

diminished or disappeared at downstream sta-

tions. Storey (1987) considered E. ilkleyensis

to be a scraper/herbivore that selectively feeds

on auRvuchs, especially epiphytic diatoms.

Tokeshi and Townsend (1987) described aspects

of the ecology of a population living epiphyti-

cally on MyriophyUum spicatwn L. in a small

river in eastern England. It was collected by

Schmid (1993) from a coldwater, gravel-bot-

tomed stream in Austria; lan^al densities were

low. Kownacki and Kownacka (1971) and Kow-

nacki (1982) foimd this species at several sta-

tions on small upland streams in Poland; how-

ever, greatest numbers were reported over

stony bottoms. Kownacki and Zosidze (1980)

and Kownacki (1985) also reported it from

medium to large, stony streams from the Little

Caucasus Mountains of Georgia (Adzhar) and

the Caucasus Mountains of Azerbaijan. In the

Alz River of Germany, Kownacki and Margrei-

ter-KowTiacka (1993) reported that this species

avoids slower cuiTents and softer bottoms below

a lake outflow but occurs conmionly in lower

stretches of the stream. In Lebanon, Moubaycd

and Laville (1983) reported E. ilkleyensis at

onK' 1 station on the Assi River, in fast current,

on rubble partially covered with mosses. In

the Ossau Valley of the French P\renees, this

is a rare species occurring in hist to slow

streams at elevations of 45()-5()() m; maximum
temperature is 15°C (Laville and Niiii^on

1991). Ruse et al. (unpublished data) found il

at only a single location in the upper Arkansas

Hi\er of (Colorado at an elevation ol 1431 in.

Disi uiBll l()\. —We ha\t' reaied material

honi sficanis in Arizona, (Colorado, and New
Mexico.

.VI All: RIAL L.\AMl\i;i). —AZ: Coconino (J).,

Grand Canyon National Park, (Colorado Hixcr,

266,5 6P,59 Pex, river mi 3.4, 94! in clc\ :

1 6 Pex, 1 9 Pex, river mi 34.1, 872 m cKx; 1

Pex. river mi 63.7, 818 m elev; I 6¥, river mi

74.3, 792 m elev; 1 6, river mi 75.3, 785 m
elev ; 1 6 , river mi 0.0, 947 melev; 1 6 , river

mi 52.7, 846 melev; 2 6 6, river mi 71.0, 808

m elev; 2 6 6, river mi 72.0, 796 melev; 1 6 ,

river mi 87.5, 740 m elev; 1 6 , river mi 88.0,

739 m elev; 1 6, river mi 89.0, 736 m elev

(CAS, USNM,CNC, INHS, JES).

Eukiefferiella sp.

Diagnosis, discussion, and ecolocy. —
The adult is scarcely distinguishable from that

of E. ilkleyensis in genitalic features; however,

the tip of the antenna is broken off (antennal

ratio estimated to be about 1.0). The pupa is

readih' distinguishable bv' its distinctive thoracic

horn, which is more like that of E. devoniea

(Edwards) (Lehmann 1972: Fig. 32). Unfortu-

natelv, the presence of small hooks at the apex

of S VII (Lehmann 1972: Fig. 33) cannot be

ascertained, as the apex of the associated pupal

exuviae is missing beyond segment V
Material e.yamined. —z\Z: Coconino Co.,

Grand Canyon National Park, Colorado River,

1 6 Pex, river mi 63.7, 818 melev.

Limnophyes sp.

Diagnosis and discussion. —A single male

was taken, but during slide preparation the

genitalia were badlv crushed, hence the lack

of a specific determination.

Ecology. —The genus Limnophyes occurs

in mnnerous ecotopcs, ranging from aquatic

(particularly madicolous) to semiterrestrial

habitats.

Material e.vv.mined. —AZ: Coconino Co..

(hand Canyon National Park, Colorado Kivcr.

1 6, river mi 133.5, 600 melev. 9-11-90.

Metrioeneiints stevensi

Sublette, new species

IIoloimm; viALi;. —AZ: (xKonino Co., Cirand

Canvon National Park, (iolorado River, Vaseys

Paradise, river mi 31.8, 876 ni elev, j.S. (C.\S).

Coloration: Head, thoracic \iltat'. prct-pis-

Icrnum, and i)ostnotum blackish brown; anti'-

|)r()n()(inii and scntcllnni paler than postnotum;

liiniicral and |)IcinaI areas Ncllowisii; legs and

abdomen dark brown.

Head: Antcmia with 13 llagcllonuTcs; iiilK

plumed. Antennal ratio 0.93. Palpal propor-

tions 47:195:172:211 |im. Eyes with dorsal ex-

tension short and wcdge-shapi-d. Ocular latio
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0.15. C^Kpciis (iiiadiaiiUiilar. sliulitK wider at

base than width ol die antciiiial pcchcel (1.07);

with 22 (23; 1) setae, reiiiporal .setae 23 (31; 1),

those in the postoeular series coarse and in a

single row, wliile those King medial to the e\'e

hner, mnltiserial. and reaching to near nnclline

01 the head.

Thorax: .Antepionotnni rather broad and

collarlike, almost parallel-sided in the apical

half. Thoracic chaetotaxy: lateral antepronotals

7 (9; 1); dorsocentrals 53 (42; 1) (inclnding 15

[](); 1] humerals), in 3 staggered rows posteri-

oil\. with the lunnerals becoming mnltiserial

antt'iiorh ; aerostichials abont 35 (37; 1), par-

tialK ill 2 lows; prealars 18 (23; 1); supra-alars

2 (2; 1): scutellars 32 (32; 1), in a single row

lateralK, becoming 3-4 rows medialK; pre-

episternals 9 (5; 1).

^r/nfj: Membrane with fine macrotrichia o\er

most of the membrane. Costa extended 170

' 120; 1) )im be\'ond R4+5. which ends slightK

distal to M3+4 at 0.21 of the distance between

apex of M3+4 and Mj^+2- I^2+.3 ^Iniw^t parallel

to Rj, ending at 0.14 of the distance between

its apex and apex of R4+5. Venarnm ratio 1.24

(1.23; 1). Wing lengtli 2.25 (1.92; 1) mm. Squama
with 17 (19; 1) marginal setae. Wing vein setae:

H 75, r-m 7, Rj 67, R4+5 128, M24, M1+2 1^)4,

\l3+4 24, Cu 32, Cu^ 18, remigium 0.

Legs: Foretibial spur of holot\pe broken at

tip (54; 1) |im; middle tibial spur lengths 31/31

(34/28; 1) |im (tip of longer spur on holotype

broken); hind tibial spur lengths 53/28 (72/34;

1) Jim (extreme tip of longer spur on holotxpe

broken). PuKilli xestigial. Tarsal pseudospurs

present on Tai_3 of P II and P III (P III tarsi

missing on holot\pe). Leg ratios: P I 0.63; P II

0.43 (0.40; 1); PHI (0.44; 1) (P III lacking on

h()lot>pe). P III comb setae 11 (12; 1). P II and

P III sensilla chaetica lacking (P III tarsi miss-

ing on holot\pe).

Abdomen: Abdominal terga with scattered

setae; T IV with about 93 setae; sterna III-\T

with a midventral row of setae, that of S III uni-

serial, S I\' 2X with S V-\T nmltiserial; S

II-VI with mnltiserial laterals; S VII-\ III with

medial and lateral setal bands fused.

Genitalia (Fig. 39): Ninth tergum with 24

(21; 1) setae. Small virga present; length 24

|am. Gc/Gs ratio 1.78.

Diagnosis and discussion. —The combi-

nation of heavily haired wings, presence of

preepisternal setae, and extremeK' short anal

point is unique among Xearctic Metriocnenius.

Ecology. —The genus Mclriocncinit.s occurs

in a wide \ ariet\' of habitats, from madicolous

to semiterrestrial iiabitats.

NlArKHlAL K.VWIINKD.— Paralxpe (and holo-

type) 6, AZ: Coconino Co., Grand Can\'on

National Park, Colorado Ri\'er, mi 31.8, 876 m
elev LES (CAS).

This species is dedicated to Dr. Lawrence
E. Stexens who initiated and coordinated this

stucK.

Oiihocladiii.s (Etiortliocladiiis)

Iitteipes Goetghebner

Ortluiclddiiis httcipes Goetiilifhucr 1938:4.57; txpc

locality, Austria.

Ortliocladius (Eitorthoilcidiiisl httcipes Cioi'ttjlifhiRT;

Soponis 199();23. ri-xisioii. ;i(liilts and ininiatiircs, distrihu-

tiou.

Diagnosis .\nd discussion. —The adult

male and immatures have been separated in

key by Soponis (1990). Males are similar to

those of Ortliocladius (Eiiorthocladiiis) rivicola

Kieffer but may be recognized by the more
square-shaped basidorsal gonocoxite lobe

below which the basiventral gonocoxite lobe is

more weakly projecting than in O. rivicola;

however, the pupae are more distinctive than

the adults. It is probable that some males

identified in the literature as O. rivicola are

actualK' O. luteipes.

Distribution. —Palearctic; Oregon to New
\brk, south to Arizona and Georgia.

Ecology. —Orthocladius luteipes occurs in

creek and riverine habitats, spinning gelati-

nous cases on stones. This species' distribu-

tion broadK' oxerlaps that of O. rivicola.

Material e.\.\.\iined. —AZ: Coconino Co.,

(irand Canyon National Park, Colorado River,

1 6, river mi 3.4, 941 melev, 24-VH-71.

Oi-thocladius (Euordiocladius)

rivicola Kieffer

Orthocladius riiicola Kieffer 1911:TS1; t\pe loealitx.

Germany.

Orthocladius (Euorthocladitis) rivicola Kieffer; Laville

1979;161, ecolog\'; Soponis 1990:26, revision, all .stages,

distribution; Hudson et al. 1990:11, in list, distribution;

Olixer et a). 1990:31, eatalog, distribution.

Diagnosis and discussion. —Soponis (1990)

has differentiated the adult and pupa of this

species from other Holarctic members of the

subgenus.

Ecology. —Orthocladius rivicola has been

categorized as "less pollution resistant" (Bazer-

que et al. 1989), although Cobo and Gonzales
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(1991) reported it at 3 of 5 stations receiving

organic enrichment on the River Sar in Spain.

In the high arctic Ha\es and Murray (1987)

found this to be one of the numerically domi-

nant forms that exhibited a bimodal emergence

during a 24-h study, with emergence continu-

ing o\ er the entire 6-wk stud\' period. Laville

and Laxandier (1977) also reported this as a

numerically dominant species all along the

length of a torrential brook in the Vallon d'Es-

taragne in the French Pyrenees. In the Ossau

Valley of the French Pyrenees this was one of

the "frequent or abundant" species in fast to

very fast waters at elevations of 500-1500 m;

maximum water temperatures were 12-15°C

(Laville and Vinson 1991). It has been reported

from aquatic mosses (Kownacki 1971, Nolte

1991) and from Cladophora in the aufwuchs

assemblage (Janko\'ic 1973). Mason and Lehm-
kuhl (1983) observed that numbers of this

species were not diminished downstream from

a dam when compared with upstream popula-

tions. In Austria, Schmid (1993) collected lai-vae

in low numbers from the surface and gravel

interstices in a coldwater stream, while Ander-

wald et al. (1991) took it from the Danube, a

large river. It has also been reported from the

lower Danube in the fonner Yugoslavia
(
Janko-

vic 1973). Ringe (1974) illustrated an emer-

gence period from April to August in a small

stream in central Germany, with 1 major peak

of emergence occurring in early May; in the

Fulda, Lehmann (1971) reported the highest

abundance of this species in the strongly flow-

ing currents of the rhithral regions. Kownacki

(1982) found it to be most abundant in Poland

at a station on stony bottoms in an upper-ele-

vation Carpathian pastureland stream, while in

the high Tatras it was most often encountered

in rapid current in the montane forest zone

(700-1500 m elevation), being the dominant

species there (Kownacki 1971, Kownacki and

Kownacka 1971). Kownacka and Kownacki

(1972) clarified the dominant status to those

stations with a granite substratum below 1550

m elevation. In the medium to large stoin

streams of the Little Caucasus Mountains of

Georgia (Adzhar) and the Caucasus Mountains

of Azerbaijan, this species was among the

dominant chironomids (Kowanacki antl Zosidzc

1980, Kownacki 1985). In Rybi Potok, a po\-

luted stream in Poland, Kownacki (1989) found

that (). rivicola increased in abundance as

organic enrichniciit dc-creased. In (AMinan\,

Kownacki and Margreiter- Kownacka (1993)

collected it in the Alz River at all stations

including the soft-bottomed, slower-flowing

section immediately below a lake outflow; Reiss

and Kohmann (1982) collected it fi-om tlie banks

of the lower Inn River, a large, regulated, pri-

man' ti"ibutar\' of the Danube. Fiili\' (1975) found

highest numl)ers in low to intermediate flows

in a low-nutrient, stony stream in Ireland. This

is one of the more abundant orthoclads in the

Colorado River as well as the upper Arkansas

River in Colorado (Herrmann et al. unpub-

lished), and the upper Canadian, Rio Grande,

San Juan, and Gila drainages in New Mexico;

it occurs on a variety of substrata ranging from

boulder-gravel to sand-silt (Sublette unpub-

lished). Ruse et al. (unpublished data) col-

lected adults in the upper Arkansas Ri\er at

elevations ranging from 1431 to 3042 m.

Distribution. —Holarctic; widely distrib-

uted throughout much of North America from

the high arctic to the lower temperate zones.

Material ex.\mined. —AZ: Coconino Co.,

Grand Canyon National Park, Colorado Ri\ er,

4 6S,2 9¥,lFex, river mi 0.0, 947 melev; 1

S , river mi 2.0, 945 m elev; 3 S Pex, river mi

3.4, 941 m elev; 1 6, river mi 20.4, 911 m
elev; 1 S, river mi 31.0, 876 m elev; river mi

31.5, 876 m elev; 1 6, river mi 43.2, 861 m
elev; 2 6 6, river mi 52.7, 846 m elev; 2 S 6

,

ri\'er mi 53.0, 846 m elev; 1 6 , river mi 56.0,

838 melev; 2 6 6, river mi 61.0, 826 melev; 2

6 6 , river mi 63.7, 823 melev; 2 6 6, river mi

65.3, 815 melev; 1 6, river mi 88.0, 739 melev;

1 6 , river mi 89.0, 736 melev; 2 6 6, river mi

108.0, 699 m elev; 1 6, river mi 124.0, 625 m
elev.

Orthocladius (Orthocladiiis)

frigidus (Zetterstedt)

(hironoiniis fri<ii(liis '/rttcrstcdl 1S3S;S12; t\pt' IoimI-

it\', ('.R'cnlancl.

Ortluxludius [Orthocladius) fri^idiis (Zettfistcdt):

Sopoiiis 19S7:123, siil)U(Mieiic' position, revit-w. s\iu)iiyiii\';

UJ90:.53, niorplioloUN ; ()li\cT et al. 1990:32. in lataloij;.

Diagnosis and discussion. —Soponis (1987)

has characterized all life history stages. Tht^

male genitalia are similar to those of some lucni-

bers of the subgenus EiiDrthocladius (Soponis

1990) in which (). frigidiis was. until recently,

included. llowt'Ncr, the anal point is usualK

distinctK broadci" and tlu' dorsal I'xlcnsion ol

the e\c' is longer than in members ol that sub-

gemis (Soponis 1990: iMg. 12).
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ECOLOCY.

—

Orthoclddiiis fripdiis inliahits

cool to cold streams, constructing dctritus-

(Micrustcd silken tubes in moss or algae. It has

been reported on stones but seldom on moss

and algae in a small stream in central (Germany

(Ringe 1974), on ac^uatic mosses (Noltc 1991),

from "springs, streams and rivers" (Aagaard et

al. 1987), and in an islandic lake, primariK in

the littoral splash zone but occasionalK as

deep as 30 m(Lindegaard 1980). Armitage and

Blackburn (1985) found O. frigidus in streams

with moderate levels of zinc, but it is consid-

ered pollution intolerant in the classification

of Wilson and McCill (1982). Semi-Tosio (1977)

took it tioni a stream with considerable anthro-

pogenic emichment. while Cobo and (ionzales

(1991) reported it from 1 of 5 stations recei\-

ing organic enrichment on the River Sar in

Spain. In a Pyrenean torrent, d'Estaragne,

La\ille and Lavandier (1977) found this species

in small innnbers abo\e 2150 m elevation,

occurring on boulder- gravel substrata or on

moss. In the Ossau Valley in the French Pyre-

nees, this species had the highest frequency of

occurrence, occupying streams at elevations of

500-2000 m; water temperatures ranged from
9° to 16°C (Laville and Vingon 1991). Schmid

(1992) observed this species at significantly

higher densities in the main current channel

than in the marginal area of a graxel stream,

the Oberer Seebach, in Austria; he further re-

ported a tendenc)' towards bivoltinism. Ringe

(1974) illustrated 2 major peaks of adult emer-

gence from a small stream in central Germany,

1 in Ma\ and the other in November. Fahy

(1975) collected this species most often in inter-

mediate flows in a ston\', low-nutrient stream

system in Ireland. In the high Tatras of Poland

it occupied stony bottoms in rapid current

(Kowiiacld 1971, Kownacld and Kownacka 1971);

in the Little Caucasus Mountains of Georgia

(Adzhar) and in the high Caucasus Mountains

of Azerbaijan it was taken from sexeral stations

in medium to large, stony-bottomed streams

(Kownacki and Zosidze 1980, Kownacki 1985).

In German}, Kownacki and Margreiter-Kow-

nacka (1993) found this species in the Alz River

most often some distance below a lake outflow;

Lehmann (1971) reported it from the Fulda in

areas with strong currents; and Reiss and Koh-

mann (1982) collected it from the banks of the

lower Inn River, a regulated, primary tributar>'

of the Danube. In Lebanon, Moubayed and
Lax'ille (1983) reported O. frigidus from sev-

eral stream SNstems with xariabic current and

substrata, but usually at stations with mosses or

macrophytes. It has been taken at elevations

from 1746 to 3042 m on gravel/cobble sub-

strates in the Arkansas Hi\er of (Colorado (Ruse

et al. unpublished data). The rarity of O.

frigidus in the Colorado River is possibly due
to the almost constant scouring action of the

ri\er in the canyon, which disturbs the pre-

ferred gra\el and remo\es algal clinnps.

Distribution. —Holarctic; in North Amer-
ica this species occurs from California to New
Mexico and Colorado, PemisyKania, and

Greenland.

M.VIERIAL E.XAMINED. —AZ: Coconino Co.,

(irand Canyon National Park, Colorado River,

1 L, river mi 0.0.

Orthocladius (Orthocladius)

mcdlochi Kieffer

Orthochidius lartcipcnni.s Malloch 191.5:524. male:

hpe localiU-, South Haven, MI.

Orthocladiu.s mallochi Kieffer 1919:191, nomen iiovtun

for Orthocladius lacteipennis Malloch 1915, non Lund-

stroni 1910.

Orthocladiwi (Orthocladius) mallochi Kieffer; .Soponis

1977:6.3, revision, adults, immatiires, distribution; Savage

and Soponis 1983:302, adult morphoIog\: Hudson et al.

1990:11, in list, distribution; Oliver et al. 1990:.32, in cata-

log, distribution.

Diagnosis and discussion. —Adults and

immatures ha\'e been ke\ed b\' Soponis (1977).

Ecology. —Orthocladius mallochi was one

of the rarest Orthocladiinae in a brown-water

stream in Alberta, with only 0.03 of 1.0%

males/m^/yr collected (Boerger 1981). It is

common in the upper Arkansas River of Col-

orado where it occurs at elevations of 1431-

2905 m(Ruse et al. unpublished data). It occurs

in most stream sxstems in New Mexico (Sub-

lette unpublished).

Distribution. —This species has an unusual

distiibution, with specimens taken from Alberta

south to C^alifornia and New Mexico in west-

em North America and from .Northwest Terri-

tories south to Illinois and South Carolina in

the East.

Material e.\.\mined. —AZ: Coconino Co.,

Grand Canyon National Park, Colorado River,

1 6 , river mi 204.0.

Paracladius conversus (Walker)

Chironomus conversus Walker 1856:175; t\pe locality,

British Isles.

Paracladius conversus (Walker); Hin enoja 1973:94, re-

\ ision, adults and immatures; Sublette and Sublette 1979:
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80, clistrihutioii; Oliver t-t al. 199();o3, in catal()<4. distribu-

tion.

Diagnosis. —The adults and pupae of the 3

known species have been separated in ke) h)'

Hirvenoja (1973). Reared material from New
Mexico agrees well with Ilinenoja's descrip-

tions as does the single male taken in Grand
CauNon.

Ecology. —Paracladius cunvcrsus is most

frequently collected from lakes but is also

known from slow-mo\ing streams (Hirvenoja

1973). In German), Reiss and Kohmann (1982)

collected it from stream margins of the lower

Inn River, a large, regulated, primaiy tributary

of the Danube; in the Fulda, Lehmann (1971)

reported it from the Potamal region ("Barben-

region"). In the Nida River in Poland, Kow-
nacki (1989) found this species to be generally

distributed but occurring in greater abundance

in the recoveiy zone below a sewer outfall. It

is known from a zinc-contaminated stream

where it constituted <0.59c of the sample (Wil-

son 1988). It has been statistically associated

with MyriophyUiim in the River Pang in Eng-

land (Ruse 1992). In the Ossau Vdley of the

French Pyrenees this was a rare species, occur-

ring in medium to slow streams at 800-850 m
elevation; maximum water temperatures were
16° to 18°C (Laville and Vinson 1991). In small,

interrupted stream systems of Lebanon this

species was found at 3 stations with macro-

phytes (Moubayed and Laville 1983). In New
Mexico it was often taken near stream margins

(Sublette and Sublette unpublished data).

DiSTRiBLTiON. —Arizona to New Mexico
and Colorado; Pennsylvania. It is possible that

some records oi P. alpicola (Zetterstedt) from

the Nearctic region are actually this species.

Mati:rial IvVWIINKD. —AZ: (^oconino Co.,

(irand Canyon National Park, Colorado l^ixcr,

2S6, river mi 246L, 365 melev, 13-.\i-1975.

Parakiejfcriclla suhatcnhiui

(Malloch)

(FiKs. 40-43)

C.ainplixlddiiis sulxilcrriiims Mallijcli 1915:512, male;

tvpe localilx', hank ol Mississii^pi Ri\i-r. (irand Tower. II.

(Inhs).

PaidkicffcriiHa lonildia S;etlier 19(19:138, male with

a.ssoeialed pupal and larval e.xuviae; type loeality. White-

shell Park, Vlanitoha, diteh.

Mariclddius sulxilcrriniiis (Malloeli); Sui)l(lle 1970:S."i,

jienerie position, review.

I'drakicfjcriclla .siihutcrriiiKi i\la!loclil: (.'ranslon and

Oliver 1988:44.3, j^enerie position, review, sviionvniv, dis-

tribution.

I'drakii'lfcriclla siilxitcrriiiid (Malloelij; Oliver et al.

1990:33, in catalog, distribution.

Di.\c;nosis a.\d discussion. —The male can

be recognized by the presence of a distinct

R2+3 which becomes evanescent apically, an

antennal ratio usualK' about 1.0 (0.68-1.34),

and, above all, the male genitalia. The genitalia

(Fig. 40) have typically a bluntly acute anal

point; compression due to more or less flatten-

ing by the cover glass results in considerable

variation in appearance of the anal point as

well as the basidorsal and basi\ entral gonocox-

ite lobes. Proximally, the basidorsal gonocoxite

lobe usually has visible a transverse apodeme
that appears as a darkened bar. Northern spec-

imens have a higher number of anal point setae

and higher antennal ratio (based on Sicther

1969).

The pupa, based on extensix e rearings from

New Mexico, differs in some features from

that described by Sagther (1969): the frontal

apotome has small frontal setae (Fig. 41), there

is a small egg-shaped thoracic horn with fine

apical denticles present (Fig. 42), pedes spurii

B are present on T II and III, and the sha-

green pattern on the abdomen is much weaker

(Fig. 43). Specimens from the Chama Rixer in

New Mexico near the Colorado state line ha\ e

heavier shagreen than those taken Irom the

Rio Grande in Dona Ana Count)' in New Mex-

ico near the Te.xas state line. Thus, the pupa

described from .Manitoba (Sicther 1969) with

the terga almost completely covered b\ sha-

green may represent the extreme of a north-

south cline.

Ec()1X)(;y. —This is a coniiuon inhabitant ol

the upper Arkansas Ri\cr in Colorado, found

at ele\ations ranging Irom 1444 to 2771 m
(Huse et al. impublished data).

DisTlUBUTlON. —Northwest Territor) east

to (Quebec and south to California and Illinois.

M.viKHiAi, K.XAMiNKD. —AZ: Coconino Co.,

Grand Cainon National Park, Colorado Ri\t'r,

1 6, river mi 89.0, 732 m elev, 8-1-91. Other

material examined: Calilornia, Colorado, New
Mexico, and I'tah.

I'dnDiKiriocncmii.s liiiulhcckii

(
johannsen)

MiiriiiiiKiiiii.s htiitllntkii loli.iniiscn 19( ).">:. 302. uoiiun

noniiii lor ('liiroiioiniis iidiiii.^ Lundln-ik 1898:28,5, iion

Meigen 1818; ty|H- loealitv, (iri-eulaud: Oliver et al. 1990:

.') I, in eal.iIoLi. dislril)u(ion; I'plcr I995;(i.(i5, larva, distrib-

nliou.
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41

42
KiiTs. 40-43. Parakiejfcriella sithaterrima. Male: 40. genitalia. Pupa: 41. frontal apotome; 42, thoracic horn: 43. abdomi-

il chaetotiL\\- and shagreen, including details of anal lobe and ape.x of anal lobe.

Parametriocnemus lundhecki (Johannsen); Sublette

1967:537. re\ie\v; Saethcr 1969:115, review, synonymy,

distribution; Simpson and Bode 1980:56, larva, ecology;

Cranston et al. 1983:261. Ian a: Simpson 1983:320, ecol-

og>-; Coffman et al. 1986:265. pupa: Cranston ct al. 1989:

310. male: Hudson et al. 1990:11. in list, distribution.

Diagnosis and discussion. —The adults

and pupae ha\e been well eharacterized In

Siedier (1969).

Ecology. —̂
The North Carolina biotie inde.x

(NCBI) value for Paratnetriocnemus hmdheckii

is 3.7 (Lenat 1993), which agrees with the

Simpson and Bode (1980) observation that the

species is restricted to relati\el\ clean water. It

has been listed b\ Singh and Harrison (1984)

as ha\ ing 3 periods of adult emergence, but

the species was not commonK' taken, compris-

ing onl\- 1.84% of all chironomids collected; this
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was similar to Boerger's (1981) findings, which

listed only 0.5 of 1.0% males/nWyr of the total

Orthocladiinae. The cohort growth is asyn-

chronous with maximal growth in the spring

(Berg and Hellenthal 1992a). Beckett (1992)

collected the species in a large temperate river

on artificial plate samplers in low numbers
during most months except June-August. P.

lundheckii was more frequently taken from an

acid, poorly buffered Precambrian Shield stream

with a boulder-cobble bottom covered with

thick growths of Fontinalis (Rempel and Harri-

son 1987). McShafFrey and Olive (1985) found

only diatoms in the gut contents of larvae. In

the upper Arkansas River of Colorado this is

an uncommon, but rather widely distributed,

species occurring at elevations ranging from

1444 to 3042 m(Ruse et al. unpublished data).

In New Mexico P. lundbeckii is widely distrib-

uted in northern and western cool- to coldwater

streams (Sublette and Sublette 1979). Epler

(1995) reported the larvae as being sensitive to

organic pollution.

Distribution. —Alberta east to Quebec and

Greenland, south to California and Florida.

Material examined. —AZ: Coconino Co.,

Grand Canyon National Park, Colorado River,

1 6, river mi 133.5, 625 melev, 17-VIII-75.

Paraphaenocladius exagitans

(Johannsen)

Metriocnemus exagitans Johannsen 1905:303; type

locality, NewYork.

Paraphaenocladius exagitans (Johannsen); Sublette

1967:543, review, generic position; Hudson et al. 1990:12,

in list, distribution; Oliver et al. 1990:34, catalog, distribu-

tion, synonymy.

Diagnosis and discussion. —The hairy

wings, retracted R4+5 ending proximal to the

apex of M3^4, and features of the male geni-

talia (Sublette 1967: Figs. 36, 37) differentiate

this species from other Nearctic congeners.

Ecology. —Members of this genus in the

Palearctic region are reported to be terrestrial,

living in damp soil adjacent to water bodies

(Strenzkc- 1950). In the Nearctic, however, "at

least semiac^uatic and perhaps truly acjuatic

species occur in streams and springs" (Cranston

et al. 1983). Rosenberg et al. (1988) ri-ported

Paraphaenocladius exagitans emerging IVoni a

fen in western Ontario, indicating at least a

semiaquatic existence for this species. Ruse et

al. (unpublished data) collected this species

only once along the Arkansas River in Colo-

rado at an elevation of 2338 m; adults proba-

bly came from nearby spring seeps or marshy
areas.

Distribution. —South Dakota east to New
York, south to Arizona and New Mexico.

Material examined. —AZ: Coconino Co.,

Grand Canyon National Park, Colorado River,

1 6 , river mi 31.8, 876 m elev; 1 6, river mi
124.0, 625 melev.

Pseudosmittia nanseni

(Kieffer)

Psectrocladiiis nanseni Kieffer 1926:82; t\pe localit\,

Ellesinere Island, Northwest Territories.

Prosmittia nanseni (Kieffer); Oli\er 1963:177, generic

position, in list; Siether et al. 1984:270, review of holotvpc.

Pseudosmittia nanseni (Kieffer); Cranston and Oliver

1988:451, generic position, added description of male, dis-

tribution; Hudson et al. 1990:13, in list, distribution.

Pseudosmittia n. sp.l; Sublette and Sublette 1979:83,

misidentification, distribution.

Diagnosis. —The male genitalia (Saether et

al. 1984: Fig. 12; Cranston and Oliver 1988:

Fig. 20) are distinctive. Immature stages are

unknown.

Discussion. —This wide-ranging species

shows considerable variation between north-

ern and more southern populations (Cranston

and Oliver 1988). Dr. O.A. Si«ther, Uni\ersit>

of Bergen, suggests the nominal species is

actually a complex of related forms (personal

communication).

Ecology. —Pseudosmittia nanseni is proba-

bly a madicolous species, as Wrubleski and

Rosenberg (1990) reported low numbers of it

from emergent vegetation where apparenth' the

aquatic-terrestrial interface proxides a habitat.

PresinnabK, wet algal strands in the splash zone

on the rock faces of the canyon wall in Grand
Canyon are similar to the interface foimd on

emergent acjuatic xegetation.

DisiHUH riON. —Alaska to Greenland, south

to (California, east to Georgia.

Material examined. —AZ: Coconino Co.,

Grand Canyon National Park, Colorado Ri\er,

1 6 , river mi 6.0, 945 melew

Tvetenia ritracies

(Scether)

F.ukicfftriilla t ilracits Sa'thcr 1969:49. male, icmalc.

and pupa.

Tfctenia litrarie.s (S;ethei); Sa'thcr ami llaKoist-n

1981:271, generic position; (Hoffman ct al. 1986:293. pupa.

Tvetenia raliesretis (Edwards); Sublette and Sul)lette

1979:74, re\iew, distribution, niisidentiiication.
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Diagnosis and discussion. —The .uenitalia

are ver>' similar to tliose of Tvcienia cahcsccns

(Edwards), T. discoloripe.s ((ioetuliehuer), and

T. havarica (Goetuhehuer) (ef. Pinder 1978:

Figs. 105 h, e; Leliniann 1972: Figs. 65, 70, 71,

77); ho\ve\er. the aiiteniuil ratios of jT calvescens

(Edwards) and T. Inivarka (CA)etuhel)uer) are

much lower (0.6-0.8 \s. 1.03-1.35). The pupal

thoracic horn and abdominal chaetotaxy of T.

lit rack's ha\e been briefl\- described b>- Siethei-

(1969) and figured b\- Coffhiann et al. (1986:

Fig. 9.75). It is \er)' similar to that of T. veiralli

(Edwards) (Langton 1991), but the pupa of

that species lacks the fine-pointed spines at

the ape.x of the anal lobe. The adult male of T.

icrralli has nuich stronger crista dorsalis on

the gonostxlus (cf. Pinder 1978: Pig. 105A).

Ecology. —Larvae of the discoloripes-gvoup

are most frequentK found in larger, warmer
ri\ers, most often in association with CJado-

phora (Bode 1983). Ruse et al. (unpublished

data) collected T. vitracies in the upper

Arkansas River of Colorado at elevations rang-

ing from 1497 to 1879 m.

DiSTRiBLTlON. —Arizona, California, Colo-

rado, New Mexico, Ontario, and Saskatchewan.

Possibly, some of the North American records

of T. calvescens are actually this species since

the male genitalia appear to be virtualK indis-

tinguishable.

Material examined. —AZ: Coconino Co.,

Grand Canyon National Park, Colorado River,

5 6 6, river mi 31.5, 876 m elev; 666, river

mi 31.8, 876 melev; 1 6, river mi 43.0, 861 m
elev; 3 6 6, river mi 94.9, 715 m elev; 266,
ri\er mi 61.0, 826 melev; 1 6 , river mi 123.0,

632 melev; 1 6 , river mi 135.0, 594 melev; 2

6 6 , river mi 186.0, 491 m elev; 1 6 , river mi

204.0, 454 m elev; 1 6, river mi 225.0, 411 m
ele\'.

Subfamily Chironominae

Tribe Chironomini

Apedilum subcinctinn Townes

Apecliluni suhcinctum Towiies 1945:33; t\pe locality.

Reno, N\'; Epler 1988:112, re\ie\v, generic reassignment;

199.5:7.24. lar\a, distiibution; Hudson et al. 1990:26, in list,

distribution.

Paralaitterhoniiclla suhcincta (Townes); Pinder and

Reiss 1986:418. pupa.

ParalauterhornicUa suhcincta suhcincta (Townes); Batli

and Anderson 1969:172, larva.

Diagnosis and discussion. —The male is

recognized most readily by the features of

genitalia (cf T)wnes 1945: Fig.24; Epler 1988:

Fig. le-k). The pupa has been characterized

b\ Pinder and Reiss (1986) and Epler (1988).

Ecology. —Apedilum sul)cinctinn lives in

ac^uatic vegetation, including mat algae. It

sometimes bi'comes a pest in concrete-lined

irrigation canals.

Distribution. —California to Ontario, south

to Jalisco.

Material ex.\mined. —AZ: Coconino Co.,

Grand Canyon National Park, Colorado River,

1 6, river mi 61.0, 826 m elev; also, material

from California, Colorado, NewMexico.

Chir())i()i)ius deconis

Johannsen

Chironninus cU-conis Johannsen 1905:239; type local-

it), Itliaca, N^'; adults and immature stages.

CJiironomus dccorus Johannsen; Sublette and Sublette

1979:86, review, distribution; Martin et al. 1979:131, kary-

ot\pe.

Diagnosis and discussion. —The male

genitalia (Townes 1945: Fig. 136a), together

with abdominal coloration consisting of sad-

dle-shaped darker markings on terga II-V

(heaviest on II-IV, occasionally evanescent on

V) and a foretarsus without a beard, will differ-

entiate the species. However, there are at least

10 Nearctic species in this complex (Martin et

al. 1979), and identifications are somewhat un-

certain at this time. One of the authors (JES)

has examined the holot\pe at Cornell Univer-

sity, and the Grand Canyon material cannot be

separated from it on adult morphology. The

larva and pupa cannot be adequately separated.

The most reliable separation remains through

karyological examination.

Ecology. —Chironomus decorus is primar-

ily lentic but occurs wideh' in stream sxstems

in back-water pools and river stretches with lit-

tle current. As do other members of the genus,

this species lives on soft, muddy substrata,

occasionally on sandy-silt. In New Mexico it

occurs in ever\' major stream system in the

state (Sublette and Sublette 1979).

Distribution. —Throughout much of North

America; however, many of the literature rec-

ords of this and its junior synonym, Chirono-

mus attenuatus Walker, are suspect. Kan'ologi-

cal or DNAstudies are needed to define the

many populations.

Material ex.\mined. —AZ: Coconino Co.,

Grand Canvon National Park, Colorado River,
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1 S, river mi 259.0R, 8-\-9(); 1 6, rixer mi

268.5, 21-VII-75, LES.

Chir())u>mii.s i('hir())U)i)iii.si dccorus

Johaiinseii complex

At least 2 additional species of this group

occur in Grand Canyon, based on males with

adequate genitalia visible in limited slide-

mounted material. Hovvexer, this material was

not considered sufficient upon which to base

new species descriptions. With additional

material in hand a better appraisal will l)e pos-

sible. The localities for these are described

below

Clurononuis n. sp. 1

Material examined. —AZ: Coconino Co.,

Grand Canyon National Park, Colorado Ri\er,

2 6, river mi 246.0L, 13-XI-75; ? 1 ?, Pe.x,

river mi 209.0L, 4-XII-91.

Chirononuis n. sp. 2

Material examined. —AZ: Coconino Co.,

Grand Canyon National Park, Colorado River,

1 c?, river mi 269.5, 21 -VI 1-75.

Chironomus (Chironomus)

iitalicusis Malloch

ChiroiKimii.s iildlwiisis Malloch 1915:438; t\pf lotalitN,

Kaysvillc, UT; Schaller and English 197(i;300, cytolog\ ;

Sublette and Sublette 1979:89, distribution; Martin et al.

1979:139, kaiyot\pc'.

Tcndipes (Tciidipcs} iifalicitsis (Malloch); Townes 1945:

127, review.

Chironoiniis (Chironointis) iildliciisis Malloih; ()li\ti

et al. 1990:43, distribution; Wiilker et al. 1991:71, review,

ininiatures and adults, karyosystenuitie position.

Diagnosis and discussion. —The distinc-

tive male genitalia will serve to differentiate

this species from other Nearctic species (ef

lownes 1945: Fig. 143). Immatures have been

characterized by Wiilker et al. (1991 ).

Ec:oLO(;v.

—

Ciiironouui.s iitdltciisis is pri-

marily lentic, inhabiting water bodies ranging

from large lakes and reseiAoirs to shallow ponds

in Nhmitoba and pla\a lakes on the l.lano

Estacado of New Mexico. I'his species is an

unconmion inhabitant of pool cm ironnients

with silty sand substrata; it also may occur in

backwaters. Similar collections ol the Iculic ('.

dccorus complex ha\f been taken in the

Arkansas liiNcr in Colorado and Pecos i{i\c'r

and I^io (irandc in New Nh'xico (Sublcllc un-

published data).

DisruiBLTiON. —This wideh distributed

western species ranges from Alberta and Man-
itoba south to California and New Mexico.

Material e.vwiined. —AZ: Coconino Co.,

Grand Canyon National Park, Colorado River,

\ S ,\ S Pex, 1 Lex, river mi 53.0, 847 melev;

? 1 9, river mi O.OR, ll-VII-9(), J.S.; ? 1 d, L,

Pex, river mi 31.0R, 1-II-90. j.S.

Cijphomclla gihbera

Si^ther

C'l/phiiinclld <^il)l)('r(i S;ethcr 1977:103; t\ pe loealit\'.

Yankton, SD, male, pupa; Finder and Heiss 1986:379, pupa;

Oliver et al. 1990:45, distribution.

Diagnosis and discussion. —The male is

very near CyphinneUa cornea Seoiher in geni-

talic features but differs in having 8-11 setae

on the inferior volsella while C. cornea has

0-1; the superior volsella lacks setae while in

C. cornea there are usualK' 4 (cf. Siether 1977:

Figs. 37D, F). Immature stages have been fig-

ured by Siether (1977: pupa. Fig. 37A, B; larva,

Fig. 38; Pinder and Reiss 1983: larva. Fig.

10.13) as CyphomeUa sp.

Ecology. —Ruse et al. (unpublished data)

collected this species in the upper Arkansas

River of Colorado at an elevation of 1497 m.

In New Mexico this species occurs in a wide

\'ariety of habitats ranging from cold- to warm-
water streams with substrata ranging from

gravel to sand-silt (Sublette and Sublette

1979).

Distribution. —Saskatchewan and South

Dakota south to Arizona and New Mexico.

Material examined. —AZ: Coccmino Co.,

Grand Can\on National Park, C'olorado Ri\er,

2 LL, river mi 61.0, 826 m ele\; 1 L, ri\er mi

87.5, 740 m elev; 1 L, rixcr mi 187.5, 488 m
ekn; 19-IX-91, M.S.

rluiciKipsccIrd proftisd

(Townes)

(Figs. 44-18)

rdnyldisiis {'I'dni/ldr.^nsi profiisii.s Townes 1945:7.3; t\ pe

loealitN, Reno, NX. ni;ilc.

I'lidcnopsccird prujusd (Townes); (irodli.nis 1987:137.

generie iiosilion, morphology ecologx ; ( )ll\er el al. HJUO:.")]

,

dislribntion.

rluui,ops,;tni n. sp. 1: Sublcllc :md Siibl.tlr I979:l();5.

dishibutiou, misidcniilicadon: Martin ct al. 1979:1.51,

k;ir\ ()t\ pe.

Tlic ni;ilc has been briclK dcst libccl 1)\

Townes (1945). Ihe lollowiug is gi\cn to sup-

pKnient his description.



1998] (iUAM) (:a.\U)\ c;iiiiu)\()mid T.woxomv 133

Figs. 44—48. Phaenopscctra profusn. Mali-: 44, genitalia. Pupa: 45, k'rmini \\: 4fi, tergimi \'l: 47. tcTgiim \'III.

Polypecliluiii iPolypedilinn) obelos. Pupa: 4S, irontal apotome.

Male. —Coloration: Head, thonix, and abdo- largely dark with the posterolateral margin.s of

men largeK l)lacki.sh browii; .scutellum some- the terga paler brown; genitalia infuscate.

w hat paler lirown; legs with coxae daik, remain- Head: Antenna with 13 flageUomeres. Anten-

der mosth stramineous except kniees, which are nal ratio 1.9-1.96. Palpal proportions 70:164:

slightK darker; haltere knob pale; abdomen 179:289 |im. Eyes with dorsal extension long
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and parallel-sided. Ocular ratio 0.19. Clypeu.s

quadrangular, slightly longer than wide, with

21-23 setae; clyp/ped ratio 0.76. Temporal setae

14, in a single row, reaching about hall\\'a>'

from the dorsal apex of the eyes to the midline

of the head.

Thorax: Antepronotum greatK' narrowed

near the dorsal apex and closely appressed to

the mesonotal continuation (cf. Townes 1945:

Fig. 230). Thoracic chaetotaxy: lateral antepro-

notals lacking; dorsocentrals 16-18, in a par-

tial double row; acrostichials 15-16, mostly in

2 rows; prealars 7; supra-alars lacking; scutel-

lars 24-32, in a strewn pattern.

Wing: Membrane with heavy macrotrichia

distal to the apex of R| and with sparse macro-

trichia extending almost to the wing base. Costa

not extended beyond R4+5, which ends con-

siderably distal to M3+4 at 0.93 of the distance

between apex of M3+4 and M^+2- R2+3 (close-

ly parallels Rj, ending at about 0.2 of the dis-

tance between apex of Rj and R4-|-5. Venarum

ratio 1.0-1.04. Wing length 2.75-2.79 mm.
Squama with 15-18 marginal setae. Wing vein

setae: R 27, R^ 35, R4+5 63, M1+2 48, M3+4
21, Cui 19, An 25.

Legs: Foretibial scale with a minute spine,

very similar to that illustrated by Townes (1945:

Fig. 249); middle tibial combs with a single

spur; hind tibial combs with 2 spurs, of which

1 is slightly shorter than the other. Pulvilli con-

spicuous, almost as long as the claws. Leg ratios:

P I 1.10-1.15; P II 0.57; P III 0.73.

Ahdoiiu'ii: Abdominal tergal setae scattered,

becoming denser at the lateral margins.

Genitalia (Fig. 44): Ninth tergum with 12-16

setae. Gc/Cs ratio 0.95.

Pupa. —Cephalothorax: Cephalothonix brown;

wing sheaths mostly pale but outlined with

brownish margins. Frontal setae present on the

frontal tubercles very similar to that illustrated

for P. flavi))('.s (Meigen) (cf.Pinder and Reiss

1986: Fig. 1().59A); frontal setal length 58 |im.

Thoracic horn base also similar to that of

P. flavipes (cf Pinder and Reiss 1986: Fig.

10.59(>'). Median suture with strong tubercles

on either side near the anterior end and with a

smaller patch near the posterior end on either

side. Precorneal setae very weak, with 1 longer

and 2 slightly shorter setae. Posterior dorso-

centrals small, in a line below tlu' posterior

tubercle patch; anterior dorsocentrals not dis-

cernible. Wing sheaths without bacatilorm pa-

pillae or nasiform tubercles.

Abdomen: Abdomen mostK pale but with

blackish spots at the corners of conjunctiva

I-II, II-III, III-IV, and IV-V; lateral margins

of terga V-VIII with a narrow brown band

that becomes progressiveK' broader posteriorK*.

Abdomen length 4.85-5.00 nun. Shagreen pat-

tern and chaetotaxy very similar to P. flavipes

(cf Pinder and Reiss 1986: Fig. 10.59D), but

with the anterior band of shagreen not con-

spicuously heavier than the posterior; tergum

IV (Fig. 45), tergum VI (Fig. 46), and tergum

VIII (Fig. 47). Pedes spurii B on terga I and

II. Tergum II hooks 69-72 in a single row.

Anal lobe with 27-42 swim fringe setae.

Diagnosis and discussion. —The male of

this species is only weakly separated, based on

color features, from the closely related P. obe-

diens (Johannsen) (Townes 1945). These 2

species ma\ pro\ e ultimately to be conspecitic

when more material is available for examina-

tion. The pupa is very similar to P. flavipes but

differs in having a more heavily tuberculate

cephalothorax.

Ecology. —Grodhaus (1987) took Pliae)io-

psectra profiisa from temporary pools in Cali-

fornia and suggested that the species maintains

itself in permanent waters and opportunisti-

calh' invades temporary- pools, since it also has

been found in rice fields, resenoirs, and sew-

age lagoons. Ruse et al. (unpublished data)

collected adults of this species in the upper

Arkansas River of Colorado at ele\ ations rang-

ing from 1431 to 2944 m. Its rarity in the Col-

orado River in Grand Canyon bespeaks a

paucity of lentic habitats, principally small

back-Nvater and side pools.

Distribution. —Washington to Montana

south to California and New Mexico.

Material e.vwiined. —AZ: Coconino Co.,

Grand Canyon National Park, Colorado Ri\'er,

1 Lex, Pex, 6 , river mi 31.8, 876 mele\'; 1 Pc?,

3 LL, river mi 53.0, 847 melev; 2 LL, rixer mi

225.0,411 melev

Poh/pcdiliiDi (Tripodura^ ohclos

Sublette & Sasa

(Figs. 49-52)

l',ilillH(liliiiii r/i//)c/().vl(»/><7().v Siil)Ii-lt(.- \- Sasa 1994:50;

Ispc lotalilv, La\a(lci()s. ( iualciiiala, male and icinaU'.

in I'A.— 'Ibtal length 4.67, 5.52 nun (2).

Cephalothorax: I'Vontal apotome without

tubercles (Fig. 48); frontal setal length 62 |Hm.

Thoracic horn with 3 jiostcMior branches and

about 5 aiili'rior branclu'S, similar to that of
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51

49

Figs. 49-.53. Polypcdilum iPolijpcdilum) nbelos. Pupa: 49, terga III (above) and V'l (l^elow) shagreen and chactotaxy;

50, posterolateral spur of tergum V'lII. Larva: 51, antenna; 52, mentum and ventromental plate. Cladotanytar.sus

(Cladotanytarsiis) marki. Male: 53, genitalia.
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Pulijpcdihim (Tripocliira) cpomis Sublette aiul

Sasa (Sublette and Sasa 1994: Fig. 170). Pre-

corneal setae 2, 52 ^ini in length, snl)equal.

Median suture with moderate tubercles ante-

riorly on either side; posteriorly becoming
weakly rugose. Dorsocentral setae minute,

anteriorly with DcSj and DcS2 contiguous

and posteriori)- with DCS3and DCS4 the same.

Bacatiform papillae and nasiform tubercles

lacking.

Abdomen: Abdomen length 3.48, 4.15 mm
(2). Tergum I with weak reticulation; PSB I and

II present. T II apical hooks 54, 62 (2). PSA
present on S IV-VI. Terga Ill-V shagreen as

in Figure 49; T VI with weaker shagreen so

that the anterior, medial, and posterior trans-

verse bands are separate. Intersegmental mem-
brane II/IV and IVA^ with weak shagreen (Fig.

49). Lateral abdominal setae: II-IV with 3 fili-

form setae, V-VI with 3 lamellate setae, and

VII-VIII with 4. Posterolateral spur of T VIII

(Fig. 50). Anal lobe with 38, 42 (2) fringe setae.

Larva. —Head capsule yellowish except for

tips of mandibles, mentum, and occipital ring.

Ventral head length 160 |im (1).

Antenna (Fig. 51): Length 90 )im (1); AR
0.80; lauterborn organs large, extending past

3rd segment.

Head and inoidhparts (Fig. 52): Mentum
with 16 teeth, similar to other members of the

genus. Ventromental plate (Fig. 52) with 40-61

fine striae. Premandible with a conspicuous

brush, 2 apical teeth, and 1 basal shelf-like

tooth. Mandible length 114 |im; seta subden-

talis attenuate, do\\ii-cui"ved at tip, extending

past the basal tooth, similar to that illustrated

by Pinder and Reiss (1983: Fig. 10.60C); sub-

apical tooth heavy, scarcely exceeded in length

by the apical tooth; mola with 1 very weak den-

ticle; seta interna with numerous fine branches,

major branches not discernible. PectcMi epipha-

rxiigis, chaetiilac laterales, ungula, and basal

sclerite similar to that of P. (Trijxxlura) ^ri-

seopunctatus (Malloch) (Soponis and Simpson

1992), but widi 5 denticles in each of the lat-

eral plates of the pecten epiphar\ iigis and 6

chatulae laterales on each side; S 1 and S II

simple, hmbriate. Chaetae 5 on each side, weak-

ly fimbriate. Spinulae 2. l^acinial cliactac of

maxilla 3, the most anterior one hea\ iest, reach-

ing to midline ol head; 2nd about as long but

narrower, and 3rd greath reduced, \la\illar\

palpus slightK' longer than wide, with at least 7

apical sensillae. Dorsal labral sclerites obscured.

Body. Anterior paiapods separate, mostlx

w ith pectinate claws. Procerci each with 6 ter-

minal setae and 2 anterior setae; hfW of pro-

cercus about 1.0. Claws of anal parapod \el-

l(m', simple.

Diagnosis. —This species closely resembles

P. (Tripodura) pterosopilus Townes in vdng fea-

tures but differs from that species in ha\ing

the basal dark spot in cell R5 clearK' separated

from the r-m cross\'ein and lia\ing spots along

the anal margin broader and heaxier (cf Sub-

lette and Sasa 1994: Fig. 181). Male genitalia

anal point is longer and more lanceolate (cf

Sublette and Sasa 1994: Fig. 182) than in P
pterosopilus (Townes 1945: Fig. 32). The geni-

talia of P. (Tripodura) labeculosum (Mitchell) are

more similar to this species (cf Sublette 1960:

Fig. IC), but the wing spots of P. laheeulosuni

are distincti\ el\ different (cf Townes 1945: Rg.

211). Immature stages in this genus are still

inadequately knowTi. Of the known southwest-

ern larvae this species most closely resembles

P. labeculosum in haxing antennal segments

3-5 about equal to segment 2, \entromental

plates finely striate (30-47 striae), head cap-

sule largely pale, and posterior margin of the

ventromental plate not strongly sinuate. Fhis

species differs, howexer, in haxing the 5th

antennal segment minute and scarceK distin-

guishable. The pupa differs from most other

southwestern species in having the anterior

band of shagreen onl\' slightK- greater densit\

than die middle and posterior bands of T 1 l-\'l.

This, coupled with the hea\ \-, somewhat di-

vided, posterolateral spur of T \ III, presents a

unique appearance among the southw-c^stern

Poh/pcdilum.

DiscL ssioN AND Kc:()L()t;v. —The presence

of P. obelos in Grand Ganyon represents the

northernmost occurrence of this recentK de-

scribed Neotropical species. The ri'laled P.

labeculosum and P. pteroso})ilus also ri'presi-nt

|)r()l)al)le Neotropical forms with rangt' exten-

sions into the sonlhwcstern I iiiti'd States.

Disi-Kiiu HON.—Guatemala, .\ri/,ona, New-

Mexico

MatisIUAi. iivwiiNKD. —AZ: Goconino C^o.,

(irand C'anxon National l^ark, Colorado Rixer,

1 S and IV\. rixcr mi 61.0, 6(i3 ni eli'\ ; I 6
and Pc\. I l,e\, ii\n mi l(i(i.O, (vf6 ni ele\.

Poli/pediluiii (Pripodura)

apicatum Tow nes

ruhijiidiliiiu \ rrijiotliird' (ipicdtiim '\o\\\\vs Ui l."i;.)f): t\|)i'

liualih, Las W^as ilol Springs, NM; Hocsi'I iyS.5;25S, rc-

\ iiw ; ( )li\c-i- ft al. 1990:52, cataloi;, clislril)iiti()n.
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Diagnosis and disci ssion. —Features of

the male genitalia and the eharaeteristie spot-

ted wing are distineti\i' (el. Townes 1945: Ings.

31, 207).

EcOL(H;Y. —Tills speeics is loiiiul at low

ele\ations in the Southwest and has been eol-

leeted in desert springs.

Distribution. —Ciilifornia to Colorado and

New Mexico; Illinois.

Material IvXaminkd. —AZ: C^oeouino Co.,

Crand ('an>()n National Park, (Colorado Ki\er,

1 S , ri\er mi 164.5, 533 mele\'; 1 6 , ri\er mi

166.5, 532 melev.

Trihc Tun tarsiui

(Iddotdiiytarsii.s iiuirki

Sublette, new species

(Fig. .5.3)

Holotype male. —AZ: Coconino Co.,

Grand Cannon National Park, C-olorado Ri\er,

river mi 174.3, 518 m ele\, UV trap, LES
(CAS).

Coloration: Head, antepronotum, thoracic

vittae, preepisternum, a spot on the pleura,

and postnotiuu blackish brown; humeral, pre-

scutellar, and pleural areas and scutellum Yel-

lowish; legs and abdomen dark.

Head: Antenna widi 13 flagellomeres. Anten-

nal ratio 0.72 (0.60-0.64; 3). Palpal proportions

23:78:78:125 |lm. Eyes reniform; ocular ratio

0.71 (0.64-0.72; 3). Clypeus truncate triangu-

lar, \\ idth at base 0.65 of w idth of antennal

pedicel; with 8 (8-10; 4) setae. Temporal setae

9 (8-9; 4), in a single row, reaching to over

half^vax' to midline of the head.

Tliorax: Antepronotum triangular, evanes-

cent dorsalK. Thoracic chaetota\\ : lateral ante-

pronotals lacking; dorsocentrals 7 (5-6; 4), in a

single row; acrostichials 5 (5—6; 4), partialK in

2 rows; prealars 1(1; 4); supra-alars lacking;

scutellars 2 (2-4; 3), in a single row.

AV//ig: Membrane with sparse macrotrichia

at the tip; 1144.5 ^'i^l'' y'pi">' slightK pro.ximal to

apex of Ml +2- R2-1-3 ^"^^^ ^* 0.65 (0.56-0.65; 4)

of the distance between apex of Rj and R4+5.

\enarum ratio 1.25 (1.27-1.31; 5). Wing length

1.26 (1.18-1.45; 4) mm. Wing vein setae: R 10

(7-10; 4), R4+5 4 (1-5; 4), Mi+2 15 (7-15; 4).

Legs: Foretibial spine length 12 fim; middle

tibial spurs subequal, lengths 10 |im; hind tib-

ial spur lengths 10/8 jim. Pulvilli xestigial. Leg
ratios: P I 1.58 (1.89-1.97; 3); P II 0.53 (0.53-

0.56; 3); P III 0.65 (0.61-0.67; 3). Sensilla chaet-

ica P II 2 (2; 3).

Abdomen: (k'uitalia (Fig. 53). Ninth tergum

with 6 (3-11; 4) setae; ventral anal point setae

extending slightlv beyond middle ot anal point

(Fig. 53, inset). Gc/Gs ratio 1.43 (1.26-1.45; 4).

Diagnosis and discussion. —The medially

concax e inferior \ olsella separates this si^ecies

Ironi all described Nearctic (^.ladotanytar.siis

except C. daviesi Bilyj and C-'. pinnaticornis

BiKj. In those species the anal point spinulae

\\d\v nuiltiple points at the tip with the spinu-

lae and 9th tergum setae distinctK separated

in both size and shape, while C. niarki has

simple tips so that the spinulae grade into the

9th tergum setae.

Paratypes. —AZ: Coconino C>'()., (Colorado

River, Grand Canyon National Park, 1 6 , river

mi 108.5. 663 m elev, 26-XI-91, TCM; 4 S6,
collected w ith the holotype 6 (CAS, USNM).

This species is dedicated to the son of JES,

Dr. J. Mark Sublette, who has devoted many
hours in the field in pursuit of elusive midges.

Ecology. —This species has been collected

in cold-stenothermic conditions in both steep,

narrow, bedrock-constrained and w ider reaches

of the mainstream Colorado Rixer.

Distribution. —This species has been col-

lected only in the lower half of the Colorado

River corridor in Grand Canvon, Arizona.

Mieropseeira sp.

Dl\g\osis and discussion. —A single fe-

male pupal exuY'ium was taken at Lees Feny on

30 December 1990, but the lack of knowledge

on female pupal morphologv' prevented iden-

tification to the species level.

Ecology and distribution. —The most

commonsouthwestern Micropsectra is M. nigri-

pda { Johannsen), which has a very broad eco-

logical tolerance, occurring in a variety of

flowing watei".

Material e.vwiined. —AZ: Coconino Co.,

Grand Canvon National Park, Colorado R, 1 9

Pex, river mile 0.0, 950 melev, 30-XII-9().

Eheotamjiar.sus ha))uitUH

Sublette and Sasa

RJieutanytar.'iU.s hamatm Sublette and Sasa 1994:52; t>pe

locality, Rincon, Guatemala.

Diagnosis and discussion. —The genitalia

of the males available are in rather poor condi-

tion; however, the stronglv hooked gonostvlus,

short medial volsellus, and distinctivelv' shaped

superior volsellus are clearly visible (cf.
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1m«. .->!. Cruulupn.s ^Cnn>U,,n,..! hiiiuu. scuhumi; cUrtrnn ininoKniplis (dockwisc Iroin top Irt'tl: Uil malr, luM.l ami tlu.na

(dorsolak-ial view); (h) pupa, tc-iKiini ill (laffial view); (c) male, jic-uitalia; (d) pupa, ivcunvd liooks of ti-ruuin II; (f) inali-,

claws and associated structurt-s; (i) male, ^ouostylus (ventral); («) gonost\lus (medial); (h) ,u<)uost> lus (lateral).
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Fig. 55. Cricotopus (Cricotnpu.s) blinni, scanning electron micrograph.s (clockwise from top left). Lana: (a) mandible
(3-piece collage); (b) head (ventral view); (c) anterior parapods; (d) ma\illar>' palpus apex; (e) maxilla.
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Fig. 56. Cric()to))its (Cricotopus) {ilolnstnUis. scaiiiiiim cU'ctron iiiicroiiraphs (clockwise Ikhii top left). Male; (a) lli()r;L\

(dorsolateral \ie\\). Pupa: (h) ter,u;a 1\'-VI (3-piece coilatie); (c) reciir\e(l hooks oltermiui II: (ill teri^iuu II.

Sublette and Sasa 1994: Fii^. 1S8), thus pnn id-

ing a positive identification.

Ec()L(x;y a.nd DiSTHiBUTioN. —In Arizona

this species has been collected in cold-steno-

thennic conditions in the Colorado Ki\( i just

below the Pari a l{i\(r.

Material i;,\A\II\i:I). —.\Z: Coconino Co..

Grand Canyon .National l^irk, (.'olorado l\i\(i,

4 (5, river mi 133.5, 610 \\\ ele\.

Sl\i\i \iu

The chirononiid launa ol the (ioloiado Www
in (irand CauNon is depauperate in loinpari-

son with other North .\nii'rican rixers. Onr
sample of nearh loOO lai\al, pnjxil, and adnll

chironomid specimens included 3S specii'S in

2.) <j;enei"a and I sublamilics. Tiie launa was

dominatctl 1)\ 23 specii's in llii' sublamiK
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Fig. 57. Cricotopti.s iCrictitopti.si Iwrnnaiuu, scaaiiiiig electron inicrograph.s (clockwise trom top lelt). Male: (a) genitalia;

(b-d) gonost) Ills, positional variation.

Orthocladiinae, with Cricotopus annulator >
C. <ilobistyhi.s > Eiikiejferiella claripennis >
Otihodadhis rivicola > Tvetenia vitmcies. Chi-

ronomiis spp. (subfamiK- Chironominae) were
regularly encountered in low densities in pool

liabitats floored with fine sediment. Twelve chi-

loiiomine species were collected overall. Pro-

cladius hcUus, Paracladhis conversus, Chirono-

inus decoriis, C. sp. 1, and C. sp. 2 were col-

lected onlv in the headwaters of Lake Mead.
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Stevens et al. (1998) present a synthesis and

summary' of the Colorado River chironomid

assemblage from the data presented here.
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